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The Transandean Railway from Arica, 
Chile, to La Paz, Bolivia 


By G. H. SaAwyer* 


On May 13, 1913, a 459-km. (144 mi.) meter-gage 
railway, with a 24-mi. rack section, was opened between 
Arica, in Chile and on the Pacific Ocean, and LaPaz in 
Bolivia, beyond the Andes and some 11,800 ft. above 
sea-level. The line is through virgin country and is by 
far the shortest route from the coast to the Bolivian in- 
terior, although La Paz was already connected by two 


longer lines to Pacific ports. In addition to rising to 


Fic. 1. Artca. CHILE, ON THE PACIFIC 


Figs. 1 AND 2. 
(Fiom photographs furnished by the 


about as high an elevation as any railway in the world,t 
this new line has the distinction of containing one of 
the longest stretches of rack road in existence. For these 
reasons a description of its location and construction de- 
tails should be of interest to American engineers. 


History 


The railway from Arica to the Alto of La Paz, a 
height of land outside of and about 1500 ft. above the 
town of La Paz, was constructed by the Chilean Gov- 
ernment in accordance with the terms of the treaty of 
Peace and Friendship between this Government and Bo- 


*Arica, Chile. 


+The record heights attained by the railways of South 
America, which are the highest in the world, are as follows: 
—Ed. “Eng. News.” 


Roads in operation: 


Antofogasta & Bolivia Ry. 
Oroya Ry., Peru 

Peruvian Southern Ry 
Arica-La Paz 


Roads under construction: 


Antofogasta & Bolivia Ry.: 
Ollague-Collahuasi branch 
Rio Mulato-Potosi branch 
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1904. It that the 
Government should contract for the construc- 
tion of a line between the port of Arica and the Alto 
of La Paz within one year of the date of the ratification 
of the treaty, and in March, 1906, the contract was let to 
the Syndicate of Public Works for the lump sum of 
£2,152,000, the work to be completed within four years. 

In accordance with this contract the Syndicate was to 
have completed the first section of 65 km. within one 
year, and failing to do this on account of lack of funds, 
labor, ete., the contract was rescinded in October, 1907, 
and the work turned over to the Fiscal Inspector, Don 
Benjamin Vivanco, who in turn delivered the line to Don 


livia, signed 


Chilean 


Oct. 20, 


Was agreed 


Fig. 2. LAPaz, Borrvia, From THE ALTo oF LAPaz. 


ELEVATION 11.800 Fr. 


THe TERMINI OF THE Anica-LAPAz Ry. 


Washington, D. C.) 


Manuel Ossa, who continued the construction by adminis- 
tration until June, 1909. 


The contract for the completion of the railway was 
made with Sir John Jackson (Chile) Ltd., an English 


engineering firm and was signed on May 1, 1909. The 
work was to be completed within three years from this 
date, and for the lump sum of £2,750,000. From this 
amount was deducted £300,000 to cover the cost of the 
work already executed, and the value of materials then 
on hand which had been acquired for the construction. 
Up to this time the track was laid and ballasted as far as 
km. 41 and the earthwork bad been completed more or 
less to km. 70, about 40.km. of line having been aban- 
doned on account of a change in route suggested by Man- 
uel Ossa and under whose administration the new sur- 
veys were made. 


GENERAL FEATURES 


The total length of line, which is of meter gage, is 
439 km., 206.5 km. in Chile and 232.5 km. in Bolivia, 
and the maximum elevation reached is 4257 m. (13,970 
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ft.) above sea-level (Figs. 3 and 4). Leaving Arica the 
line runs almost directly north for about 10 km., where 
it swings to the northeast, following the Lluta Valley 
some 30 km., then developing back on the slopes and fi- 
nally reaching the foot of the rack at km. 70. From this 
point to km. 110.5 the line passes through very broken 
and barren country and rises 2190 m. (7200 ft.). On 
the Pacific slope of the Andes rain never falls and no 
vegetation of any kind exists except in the valleys. From 
km. 110 to the Bolivian frontier the line traverses a 
plateau, varying from 3700 to 4260 m. (12,160-14,000 
ft.) above sea-level and almost void of vegetation (Fig. 
8). Between the frontier and the Alto of La Paz, it fol- 
lows the valley of the Mauri River and the Colorado 
where there is some agriculture, and where sufficient wild 
pasture exists to raise sheep and llamas. 

The chief sources of traffic will be the extensive sul- 
phur deposits of Tacora near km. 170, the large copper 
deposits of Corocoro, to which a branch has been con- 
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STATIONS, KILOMETERS 


structed (8 km. in length) and the numerous smaller 
copper mines in the Bolivian section. Also it is expected 
that the road will get a large percentage of the traffic to 
and from La Paz. From the various estimates of the 


probable traffic it may be assumed that for the first few 
years before the development of the Bolivian Railway 
systems the total amount of tonnage will not exceed 100,- 
000 tons. 
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There are two other railways running from th: 
to La Paz with which the new line will compete. 'T 
Mollendo-Arequipa Ry. is a standard-gage line, 
by the Peruvian Corporation operating in connect; 


own 


with small steamers on Lake Titicaca. The length 

this line is 844 km. The Antofogasto Railway (o. | 

30-in. gage, owned by an English company, and havi; 
a total length of 1157 km. 


GRADES AND CURVES 


The maximum grades on the adhesion portion of th: 
line are 3% and on the rack section 6%, none of whic! 
are compensated for curvature. The maximum curves 
allowed on the adhesion section are of 100-m. radius, ani 
on the rack section of 140-m. radius. No transition 
curves were used. 


Rack 


Perhaps the feature which will be of most interest to 
engineers is the extreme length of rack. As will be 
noted on the profile (Fig. 4) the rack begins at 70.7 
km. and ends at 110.5 km., between these points there 
being several stretches of lighter gradients to provide 
for passing sidings, coaling and watering stations. The 
total length of the rack is 38.742 km. (24.1 mi.), of 
which 2.8 km. is on gradients less than 3%, the maxi- 
mum allowed on adhesion sections. The object of this 
is to make as few as possible breaks necessitating a 
change in velocity of trains, and to reduce to a minimum 
the number of entrance tongues. 

The system which has been adopted is the Abt, con- 
sisting of two rack bars 27 mm. in thickness and 125 
mm, in extreme depth. These bars are made in sections 
1.80 m. in length and are bolted to cast-iron chains which 
are in turn bolted to steel-trough ties 2 m. in length 
(Fig. 5). The ties are spaced 900 mm. except at the 
joints where an extra tie is added to form a suspended 
joint. The sleepers are bent so that the vertical axes of 
the rails make an angle of 1:20 with the vertical. The 
rail fastenings consist of 19-mm. bolts and clips so de- 
signed that certain combinations will allow the extra 
width necessary on curves, 
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Fic. 4. Proritt oF THE Artca-La Paz Ry. 


{Summit elevation, 13,970 ft. above sea-level.] 


The width of both fills and cuts between Arica and 
km. 110 is 3.60 m,. (11.8 ft.) and beyond this point 
where there are occasionally very heavy rains the 
width of cuttings is increased to 5.40 m. (17.7 ft.). 
From Arica to km. 70 the work was in earth and soft 
voleanic rock, and comparatively easy. Between km. 70 
and km. 110 the earthwork was very heavy, the first few 
kilometers being in soft voleanic rock and the remainder 
in granite. Between km. 110 and the Alto of La Paz with 
the exception of a few isolated cuts the earthwork was very 
light. No excavating machinery was used owing to the 
scarcity of water and difficulties of transportation. Nar- 
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ve portable track and 0.75-cu.m. dump cars were 
<tensively. 

work was generally let to smal! gangs of the labor- 
‘ stations which proved, to be far more economical 
thon work by administration. The common laborers in 
( are paid from 5 to 6 pesos per day, with exchange 


All dimensions in 
~<—20-- millimeters 





Note: 
Alldimensions 
in millimeters 
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Fic. 5. Derarts or THe Ast Rack System USED oN 
THE Arica-La Paz Ry. 


varying from 10 to 12d. The work between km. 41 and 
km. 110 was specially difficult, owing to the absence of 
water, which was transported on pack animals from the 
Lluta Valley until temporary pipe lines and pumping 
stations had been installed. 

There are five tunnels totaling 0.700 km. (2300 ft.) 
in length, the longest being 190 m. (624 ft.). They were 
all driven by hand and by top headings and it was neces- 
sary to line only a small proportion of the. total length. 


BriIvGEs AND CULVERTS 
There are only six bridges on the Chilean section, the 





Fie. 6. SHay Gearep Locomotive Usep on THE ARICA- 
La Paz Ry. 


(From photographs furnished by the Pan-American Union, 
Washington, D. C.) 
longest single span being 30-m. riveted-deck truss. The 
others all consist of 10-m. deck plate-girders. On the 
Bolivian section the most important structure is the 
bridge over the Sesaguardo River consisting of five spans 
of 20-m. riveted-deck trusses founded on concrete abut- 
ments and steel cylinder piers. There are numerous 
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other girder bridges consisting of one or more 5-m. or 
10-m. deck spans. 

The culverts are of various designs, concrete boxes, 
pipe, arches, dry stone boxes and stone masonry in var- 
ious designs, none of which deserve special mention. 

TRACK 

The track specified for the adhesion section of the 
line and which was adopted with the exception of 100 
km. on the Bolivian section, consists of 27.4 kilo, per m. 
(55 lb. per yd.) rails with oak ties 1.80x0.20x0.125 m. 
(5x8 in.x5 ft. 11 in.)—1500 per km. slabbed to receive 
the tie plates and making the inclination of the rails 
toward the center 1:30. Special plates were used to pre- 
vent creeping, the number used per rail depending on 
the gradient and the curvature. These plates bolt to the 
web of the rail and are fastened to the tie by three 
spikes. The joints are of 6-bolt angle splices and are 
suspended and opposite. There are 100 km. on the 
Bolivian section laid with 60-lb. rail without tie plates. 
The line is ballasted throughout with stone and gravel 
ballast. 

WATER SERVICE 

The permanent water-supply between Arica and km. 
155 is furnished by a pipe line which parallels the rail- 
way and which has a minimum diameter of 0.10 m. 

(4 in.). The supply is taken from a small stream fed 
by melting snow from the mountains and is of excel- 
lent quality for boiler purposes. Beyond this point the 
water is either supplied from wells from windmills or 
by short pipe lines from adjacent springs. The average 
distance between water stations is 20 km. 


BUILDINGS AND Suops 


The station buildings throughout are of stone masonry. 
There are two large repair shops, one at km. 3 and the 
other at Viacha, consisting of a 10-stall engine-house, 
store-house, blacksmith, machine and carpenter shops, 
car-repair and locomotive-repair shops and a power house. 





Fie. 7. Entrance to A Tunnet on Artca-La Paz Ry. 
SHowine Rack Track 


(From photographs furnished by the Pan-American Union, 


Washington, D. C.) 


The buildings in km. 3 are of reinforced concrete, with 


steel saw-tooth roofing and galvanized-iron covering. The 


shops and buildings are all lighted and driven by elec- 
tricity and the larger machines are provided with indi- 


vidual motors. Two 200-hp. Diesel engines furnish the 


power. 
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In Viacha the same general plan has been followed 
except that the buildings are of stone, and are about 
25% smaller. There are two secondary shops to which 
the less important repairs will be made. One of these 
shops is located at km. 70 and the other at km. 112. 


RoLLING Stock 


During the construction there were 15 locomotives and 
140 20- and 39-ton flat cars in service. The locomotives 
were of English, American and German manufacture, 
and the heaviest weighed about 70 tons. 


OPERATION 


The line is now being operated by the Chilean Gov- 
ernment, and a temporary train service has been estab- 





Fic. 8. On THE PLAINS OF THE Upper ANpDEs; Km. 150 or THe Arica-La Paz Ry. 


lished. At present there is no connection between the 
Alto of La Paz and the City of La Paz except an elec- 
tric railway which was owned by the Belivian Govern- 
ment when the contract for this railway was signed, but 
which has since become the property of the Mollendo 
line. It is probable that an extension will be built to 
the City of La Paz, but the matter is still undecided. 

At present all the cargo in Arica is handled in light- 
ers, and for some time past the Government has been 
discussing plans for the betterment of the port. The im- 
provements are to consist of a new-made breakwater and 
a protected harbor. Until these improvements are car- 
ried out the operation of the railway must be seriously 
affected. 

The construction work executed by Sir John Jack- 
son (Chile) Ltd., has been carried out under the direc- 
tion of H. C. Wynne Edwards, engineer and resident di- 
rector for the firm. 


> 
3% 


A Flourishing Forestry School is in operation in the Phil- 


ippine Islands, according to a Bulletin of the U. S. Forest 
Service. In 1913, 28 men were graduated. 













Six Current Features of Publi: 


Water-Supplies 

Through George W. Fuller, of New York City, 
man, the Committee on Water Supplies of the Sa 
Engineering Section of the American Public Hea! 
sociation presented some interesting facts and 0; 
on six features or phases of public water-suppli: \ 
condensation of the report and some direct quotatio: 
low :* 

Hyarentc Aspects—In refutation of the claim. 
forward occasionally in some quarters that water 
tion hag little or no- appreciable effect upon the |: 
of communities, the committee submitted the accom) 
ing table of typhoid-fever death rates before and ; 





filtration in seven cities having mechanical filters and 
three having slow sand filters. 
TYPHOID DEATHS IN TEN CITIES BEFORE AND AFTER WATER 


- FILTRATION 
Plant Years in average Typhoid fever death 
City completed Before After 


rates 
Before After 
Mechanical Filters 


Binghamton, N. Y 1902 5 5 47 15 
Cincinnati, Ohio ...... 1907 4 4 50 12 
Columbus, Ohio...... . 1908 11 5 78 11 
Hoboken, N. J........ 1905 7 6 19 14 
Paterson, N. J... 1902 5 yg 32 10 
Watertown, N. Y...... 1904 5 7 100 38 
Yorks Pa... 1899 2 12 76 21 
Sand Filters 

Albany, N. Y........ 1899 9 9 74 22 
Lawrence, Mass....... 1893 7 15 114 25 
Washington, D. C..... 1905 5 6 57 


To illustrate the fact that high typhoid-fever rates 
are due in some cities to other causes than the public 
water-supply, the committee referred to the experience of 
New Orleans, La., Atlanta, Ga., and Birmingham, Alla.. 
in all of which places high typhoid rates have prevaile:| 


- 





*The report will appear in the “Journal” of the Association 
Curing. Ine coming year. The members of the committee be- 
sides Mr. Fuller were: George G. Earl, Chas. G. Hyde, Merris 
Knowles and Francis Langley. The report was presented a! 
Colorado Springs, in September, 1913. 
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‘thstanding the use of filtered water from plants 
designed and well operated. With the exception of 
vear in each ease, the typhoid death rate per 100,- 
at New Orleans was much the same for the five years 
re as for the four years after filtration, thus: 


Ww 


Before filtration After filtration 


36 1909 29 
is 32 1910 32 
1906 30 1911 31 
1907 55 1912 14 
1908 29 


(he New Orleans water-supply has never given much 

dence of pollution quite regardless of whether or not 
the water was filtered. The committee, basing its opin- 
ion upon statements in the report of the New Orleans 
Sewerage and Water Board for 1912, draws the conclu- 
sion “that a large share of the cases resulted primarily 
from importations, some of which produced local foci 
of the disease, resulting in the spread of the disease 
through flies, milk and the food supply in the days when 
there was a lack of sewerage and drainage facilities, as 
well as of proper care in disinfection.” Of the 75,000 
premises in New Orleans at the close of 1912, only some 
28,500 were connected with the sewer system and 46,000 
with the new water-works. 

Rate or INSTALLATION OF FILTERS—Bringing down 
to date a table formerly compiled by Allen Hazen, it 
appears that the total population of the United States 
supplied with filtered water at different periods has been 
as follows: 1870, none; 1880, 30,000; 1890, 310,000; 
1900, 1,860,000; 1910, 10,806,000; and 1913, 13,290,000, 

In the period from 1904 to 1913 no less than 17 cities 
in the United States with populations of 100,000 or more 
built filter plants, as follows: Philadelphia, Pittsburgh, 
Washington, Indianapolis, Providence, Cincinnati, New 
Orleans, Hackensack, N. J., and vicinity, Louisville, Co- 
lumbus, Toledo, Atlanta, Birmingham, Scranton, Min- 
neapolis, Grand Rapids and (for a part of) New York 
City. In Canada filter plants have quite recently been 
built for Montreal, Toronto and Saskatoon. 

Water STERILIZATION PROGRESS AND LIMITATIONS—- 
After mentioning the rapid spread of the use of hypo- 
chlorite of lime for water disinfection during the past 
five years, the committee called attention to some of 
the limitations of the process. Besides the fact that hy- 
pochlorite does not remove turbidity, color, organic mat- 
ter, nor objectionable taste and odors to any appreciable 
extent, while suspended matters in the water interfere 
with the process, the committee has the following to 
say regarding bacterial reductions: 

Latterly it has been recognized more and more that the 
treatment fails to destroy certain kinds of bacteria which, 
owing to their spore-forming chacteristics, are very resistant 
to the toxic effect of the chemical. There is considerable evi- 
dence, too, to indicate that this treatment, as applied in the 
United States, does not actually destroy all. of the bacteria, 
but simply stuns them or drugs them for a time, or in other 


words, has a toxic effect which prevents them, for the time 
being, from developing on the ordinary culture media. 


Hypochlorite “is valuable indeed in many emergencies, 
and valuable always as an adjunct to filtration.” Where 
water is unusually free from suspended and organic ‘mat- 
ter hypochlorite treatment “may be considered all-suf- 
ficient, but the principal applicability of the treatment is 
for emergency use or as a finishing process after filtra- 
tion.” 

Liquid chlorine in place of hypochlorite is given fav- 
orable mention, but the committee considers it as yet on 
trial. 

Ozone treatment is still beset with difficulties, especi- 
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ally as regards the mixing of the ozone and the water, 
and the unsuitability of ozone for treating water high in 
turbidity and organic matter. 

Ultra-violet rays are in much the same category as 
ozone, their use being costly, complicated and the rays 
being applied to large volumes of water only with difli- 
culty. 

The committee suggests that the whole subject of steri 
lization of water is a fit one for comprehensive study. 

DECOLORIZATION WITH AN OVERDOSE OF CoAGULANT— 
Recent experience at Springfield, Mass., has shown that 
the occasional high color in the water could be materially 
reduced by relatively heavy treatment with sulphate of 
alumina intermittently. After applying this coagulant 
to the water as it enters the sedimentation basin the 
water is held in the basin for several hours. The over- 
dosed entering water mixes with the water already in the 
basin which contains relatively little or none of the 
coagulant. During a period of seven months in 1912 an 
average dose of 0.23 grain per gallon of aluminum sul- 
phate reduced the color from an “average of 37 in the 
raw water to 15 in the filtered water.” It is believed that 
the softness of the water (average alkalinity about 10 
p-p.m.) and the unusually large capacity of the coagu- 
lating basin contribute materially to the success of this 
treatment under conditions existing at Springfield. The 
process is considered worthy of careful study elsewhere. 
The opinion is expressed that “the success of the method 
depends upon more or less obscure laws of physical 
chemistry.” 

DecoLorizaTION AS AN ApguNcT or Water Sorren- 
ING—Experience with a new water-softening and filtra- 
tion plant at Grend Rapids, Mich., during the past year 
has shown that the lime which is used for softening the 
water reduces the total hardness of some 250 p.p.m. to 
less than 100 parts, while at the same time, “through. the 
removal of magnesia, a high color is reduced to less than 
10 parts.” This is accomplished at less cost “than 
would be required for treatment with sulphate of alumina 
to secure equal decolorization.” The latter agent, how- 
ever, is used to the extent of about 0.5 grain per gallon 
to lessen the turbidity of the softened water before it 
reaches the filters. 

Corrosion o¥ Metars—<As a rule hard waters cause 
little or no corrosion in metal pipes, due largely to the 
formation of protective coatings upon the metal by the 
material in the water. The carbonic acid and atmos- 
pherice oxygen in soft waters, in contrast, give rise to cor- 
rosion. 

The committee refers briefly to investigations made in 
1912 by Drs. D. D. Jackson and Frank A. Hale, of the 
Mount Prospect Laboratory of the Department of Water 
Supply, Brooklyn Borough, New York City, on “the cor- 
rosive properties of the Croton water, particularly its 
influence by the use of sulphate of alumina for purposes 
of decolorization,” Studies have been largely “devoted 
to the use of lime or soda to remove free carbonic acid 
and thus reduce the corrosive tendencies of the water.” 
The results of these laboratory studies indicate that the 
addition of lime or soda to the water forms “coatings on 
the inside of the pipes so that corrosion may be practi- 
cally neglected.” The studies will be given in the report 
of the department named for the year 1912.* 





*A paper on these investigations was also read before the 
American Public Health Association during the convention at 


which this report was presented. 
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Subaqueous Sewer Construction, Brooklyn, N. 


SYNOPSIS—This article describes and illustrates many 
typical details of a sewerage system constructed in fine, 
running sand, at from 1 to 14 ft. below ground water- 
level. All the sewers in the section of Coney Island in 
the Borough of Brooklyn, New York City, in which this 
work was done are built on plank platforms supported by 
piles driven deep enough to prevent injury to the sewers 
by loss of the surrounding sand when excavations are 
made in the vicinity. The sanitary and storm-water pipe 
sewers and the house connections are incased in concrete, 
insuring a rigid support and water-tight joints. Cost 
data are given at the end of the article. 
3 

The Borough of Brooklyn, New York City, covers 

nearly 39,000 acres, and has, according to the census of 
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Gravesend Bay and the western entrance to Jamaica 
It has been famous many years as a popular shor 
amusement resort, but of late years it has acqui 
large permanent population. In considerable po: 
of this part of Brooklyn sewers are now being const; 
for the first time, and the work involves much con: 
tion of a type not usually met with in sewerage sy. 
covering large areas, in this part of the country, alt!) 
somewhat similar work has been done in New Or\: 
La. 

The soil over this whole area consists of fine 
sand, with a surface elevation but a few feet above | 
water in the bordering ocean and with practically no | 
ural drainage. Because the entire coast adjacent 
sand beach used for bathing by multitudes of the city’ 
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SEWERAGE SYSTEM 


1910, more than 1,634,500 inhabitants, which gives a 
density of population for the entire area of about 42 per 
acre. There are still many outlying portions where there 
are practically no habitations, but Brooklyn is a fast 
growing community, and in 15 years with increased 
transportation facilities it is estimated that this borough 
will have a population equal to or greater than that of 
the Borough of Manhattan. 

For the most part these newer portions of Brooklyn 
are comparatively level and low, the ground wate: level 
is high, the street and drainage systems are somewhat 
complicated, so the: many problems both difficult and in- 
teresting are constantly to be dealt with in sewer con- 
struction and reconstruction work. 

Coney Island is the nezae given to an extensive section 
at the southern extremity of Brooklyn, lying between 


poorer classes no sanitary sewers can be discharged along 
the ocean front. All this drainage is carried to the 
north side and after treatment discharged into Gravesen:| 
Bay; only a small portion of the storm-water sewers are 
discharged into the ocean fronting Coney Island. 

To illustrate the character of some of the unusual work 
in this area a typical contract section has been taken- 
there are many miles of similar work—and some of the 
more interesting details described and contract cost prices 
given. 

The bids for all sewer work in Brooklyn are based on 
carefully prepared unit price estimates. The contractor 
bids for the work at a percentage of the engineers’ pre- 
liminary estimate. This percentage bid is on the sum 
total of the contract but applies also to each separate item. 
The average of the 1owest bids during the past year has 














November 27, 1913 ENGIN 
cen about 91% of the engineers’ estimate and the aver- 
ave of the average bids about 99% of the engineers’ esti- 
1ate, so that, in most cases the engineers’ estimates have 
iven very close results as to actual cost, plus a fair profit 
for the contractor. 
GENERAL Ptan—The section of work here described 
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Fig. 2 shows profiles of the sanitary and the storm sew- 
ers on the north (upper) side of Surf Ave. From Surf 
Ave. both the sanitary sewers drain through the north 
and south streets to Neptune Ave., where an automatic 
pumping station at the corner of 29th St. lifts the san- 
itary drainage of this whole area 9.36 ft. to a new level. 





PROFILE oF SURF AVE..NORTH SIDE, STORM SEWERS 


Fic. 2. Prormues or SANITARY AND StorM Sewers, Nortu Sipe or Surv Ave. 


and illustrated lies between Surf Ave., Coney Island’s 
principal street, and the low sandy territory to the north 
shown on the plen, Fig. 1. An idea of the topographical 
character of this area may be had from the elevations at 
street intersections (shown on the plan), which are re- 
ferred to mean high tide, the eae datum of the Bor- 
ough of Brooktyn, which is 1.72 ft. above mean sea-level. 
Surf Ave. is well built up and resembles the main thor- 
oughfare of a city of considerable size. A large part of 
the area shown is built up with a poor class of tene- 
ments and dwelling houses, while the rest is wnoceupied. 

House connections are everywhere provided for at in- 
tervals of 20 ft., except where manholes interfere with 
the regular spacing, on both sanitary and storm sewers, 
the storm-sewer house connections, of course, being 
merely to take the drain water from roofs, ete. The ele- 
vation of all house-connection drains on sanitary sewers 
at the curb is 0.0 wherever possible (about 6 ft. below 
the surface), in other cases, where the sewers are higher 
than this, the invert elevation at the curb is coincident 
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PUMPING 
STATION 


A plan and profile of the sanitary sewers in Neptune Ave. 
are shown in Fig. 3. 

Automatic PumMPpING Statrion—The pumping plant 
consists of two electrically driven 6-in. centrifugal 
pumps, with provision for a third, each having a capacity 
of 000 gal. per min. against a total dynamic head of 
25 ft., when operated at a speed of approximately 800 
r.p.m. The pumps are of the volute type, on vertical 
shafts, and have single bottom suction open impellers 
suitable for pumping raw sewage. 

The automatic starting and stopping device is of the 
standard types manufactured by the General Electric 
Co. and the Westinghouse Electric & Manufacturing Co 
The operating parts are inclosed in oil and aré moisture 
proof throughout. The starting device limits the start 
ing current to less than twice the full-load current per 
phase. The self-starter is connected to an overload re- 
lease which stops the motor on a 75% overload, and 
which will also ring a 4-in. alarm bell. The first pump 
commences to operate when the sewage level in the float 
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with the inner top of the sewer with which the drain 
connects. The elevation of house-connection drains on 


storm sewers at the curb line is 6 in. below the inner top 


of the sewer with which it connects. 
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SEWERS IN Neprune Ave. 


chamber rises to an elevation of —11.75 ft. and the sec- 
ond pump when the level is 1 ft. higher. 

The pumps and operating machinery are housed in a 
reinforced-concrete chamber below the street level. This 
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mber is provided with electric lights, a ventilating fan 
i other accessories, and is entered through a manhole 
the sidewalk. 


SewER ConstTRUCTION METHODS AND DETAILS 


(he foregoing description of the topography makes it 

f evident that practically all the sewers in this vicinity 

. below the ground-water level. The subaqueous na- 

re of the work, coupled with the character of the soil, 

fine running sand, makes the details of construction 
iuusual and more than ordinarily expensive. 

The ordinary method of making a pipe-sewer foun- 
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in. The specifications require the piles to be of good 
sound pine, spruce or hemlock, free from shakes and 
equal to the standard requirements of the New York 
City Department of Docks and Ferries. 

The general specifications require the piles to be driven 
by a 2000-lb. hammer, but in this work the contractor is 
allowed to use a water jet, which is the method which has 
been commonly employed. The piles were never omitted 
except where in the judgment of the engineer their use 
is unnecessary. The contractor is paid by the linear foot 
for each pile driven, and he has no claim for expected 
profit on piles omitted by direction of the engineer. 





Figs. 10 anv 11. Sanitary Pipe Sewers unDER Construction, SnHowrna Conorete Casinc, PLANK 
PLATFORM AND PILE FouNDATION 


dation in soft material by the use of a plank platform 
laid in the bottom of the trench could not be used here 
because of the danger of the water-soaked sand flowing 
out from under the foundation whenever an opening was 
afterward made in the vicinity. This has required the 
construction of many miles of sewers on pile and plank 
foundations, with all pipe, standpipes and house con- 
nections embedded in concrete (Fig. 4), in order to in- 
sure a stable and water-tight drainage system. 
Pires—The opening between piles longitudinally var- 
ies from 4 to 6 ft., for the different sizes of pipe (Fig. 4). 
The approximate length of the piles below the cutoff is 
8 ft., and the diameter at the cutoff is not less than 8 


PLANKING AND Srrincers—The foundation planking, 
pile capping and stringers required (Fig. 4) were speci- 
fied to be of sound pine, spruce or hemlock, and unless 
otherwise particularly specified, were to be free from 
shakes, cracks, large or loose knots, decay, wormholes and 
knotholes, or other defects impairing their strength or 
durability. The pile capping and stringers are secured 
to the piles by 1x16-in. galvanized-iron drift bolts, as 
shown in Fig. 4, and the foundation planking is securely 
spiked to the capping or stringers. 

The spikes for the under-water planking and stringers 
are ordinary dock spikes. According to the specifications 
the spikes need not be headed, but may be cut from round 
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or square bars to the required lengths and sufficiently 
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pointed at one end to allow their being readily driven. 
When the timber is hard or dry enough to require bor- 
ing for spikes, holes must be bored 14-in. less in diame- 
ter than the diameter of the spikes. The length of the 
spikes must be sufficient to pass through the first timber 
or timbers and into the last one at least 6 in., or its full 
thickness, Spikes are yg-in. square or %4-in. round for 
timbers up to 8 in. in thickness and 5¢-in. square or 
34-in. round for timbers 12 in. and over. 

The foundation planking, pile capping or stringers 
may be omitted at the discretion of the engineer; the 
contractor is paid for the actual amount put in at the 
percentage of the unit price bid, and has no claim for 
expected profits on such construction as may be omitted 
by direction of the engineer. 
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these are necessary, although in most cases the con 
boxed drain shown in Fig. 7 answers the purpose. 

Tile stoppers are provided for every unconnected 
drain and are labeled “Sanitary” and “Storm.” §S 
care is required of the contractor to see that these 
pers are placed in their proper places. Fig. 8 sho 
typical 8-in. standpipe section. 

Sewer Bastns—The details of the standard ; 
basin used in this work are shown in Fig. 9. The « 
fications for basins require the excavation to give noi 
than 1 ft. in the clear, inside any shoring or bracing 
may be needed. The culvert pipe is 10 in. in diam 
Unless the location of other subsurface structures 
vent the culverts are laid with straight lines and gra 
between the sewers and the basins they connect. 

In unpaved streets where basins are built appr 
mately to the grade of the street surface, a space 3 : 
in width about the basin pan is required to be paved wi! 
granite blocks and the cost included in the price of t!x 
basin. In case the street and sidewalk are not graded to 
the established grade at the point where the sewer basin 
and manholes are built, such temporary arrangements ar 
made for the inlet as the engineer may direct. 

Storm Sewers—The specifications for the concrete 
in all the work, including the 54-in. storm sewer, require 
a mixture of one part portland cement, two parts of clean 
sharp sand and four parts of broken stone which shall 
pass a l-in. ring. Clean gravel may be used in place of 





Fies. 12 anp 13. Trencutne For 54-In. Storm SEWER 


MannoLes—Fig. 5 shows clearly the method of con- 
struction of typical manholes. Some of the sanitary 
sewer manholes are constructed with round openings 25 
in. in diameter, but in other essentials they are exactly 
like the one shown in Fig. 5. Cover designs for the san- 
itary and storm-sewer manholes are shown in Fig. 6. 
These details are interesting as showing the latest prac- 
tice of one of the largest sewerage engineering organi- 
zations in this country. 

Hovsr Dratns—The method of connecting the house 
drains is shown in Fig. 7. After some experience with 
installations of this kind it was found in most cases very 
difficult to maintain a good foundation under the bend, 
settlement during construction causing the concrete cas- 
ing to crack, so the connections havé since been made 
between the standpipe and the house drain through a 
straight T without the use of a bend. 

Provision is made in the specifications for placing piles 
and foundation planking under the house drains when 





brpken stone in concrete for all portions of the siruc- 
tures except for.the roofs of storm sewers. The concrete 
is mixed wet so that ramming is not required. 

For all brick masonry none but the best quality North 
River brick, or bricks of equal quality, burned hard en- 
tirely through, are used. The joints except in the arch, 
are required to be carefully struck on the inside. The ex- 
terior of the arch above the spring is coated with cement 
mortar \% in. thick. The bonds in all cases are formed 
with a row of headers every sixth course, except in arches 
and inverts. 

GENERAL SpECIFICATIONS—Some of the more interest- 
ing provisions of the specifications for the work not de- 
scribed in the foregoing text are given below. Owing to 
the unstable character of the soil the protection of the 
water mains before and after construction is an impor- 


tant element. 
PROTECTION OF WATER MAINS 


(1) When the construction of the proposed sewer and 
appurtenances renders necessary the temporary removal of 














Fig. 14. Invert AND Form IN Puace For 54-In. Re- 
INFORCED-CONCRETE STORM SEWER 


any main or service water-pipe or pipes, or when the pro- 
posed sewer and appurtenances follow the lines or occupy 
the place of any existing water-main, such main or pipes shall 
be removed, replaced and relaid by the Contractor at his 
own cost and expense, or, in case he shall fail to do so, by 
the Department of Water Supply, Gas and Electricity, in 
which case the cost of such work shall be charged to the 
Contractor and may be deducted from any sum or sums due 
or to become due and payable to the Contractor under this 
contract. 

(2) All iron, water and gas pipes which it becomes nec- 
essary to remove shall be considered as the property of the 
City as between it and the Contractor, and shall be left in 
such part or parts of the streets as the Chief Engineer of the 
Department of Water Supply, Gas and Electricity may direct, 
unless notice to the contrary is given in writing by the 
President of the Borough to the Contractor, at the request of 
such Chief Engineer, in which case the same shall be re- 
moved or otherwise disposed of at the expense of the Con- 
tractor. 

(3) The Contractor shall sustain in their places without 
injury, by timbers and sufficient chains, all the main and 
service water-pipes which may be affected in any manner 
by the work done under this agreement, and shall protect all 
service-pipes from freezing, and he failing to do so, the Com- 
missioner of Water Supply, Gas and Electricity shall be and 
is hereby authorized to replace such pipes, and recalk and 
repair the same immediately, in each block, as the work 
progresses, and the cost thereof shall be charged to the Con- 
tractor; the cost so charged to the Contractor shall be de- 
ducted from any sum or sums due or that may become due 
and payable to the Contractor under this contract. 

(4) All work in any way affecting water-mains or wa- 
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ter service-pipes shall be done to the satisfaction of the 
Chief Engineer of the Department of Water Supply, Gas and 
Electricity, and under the supervision of inspectors to be 
appointed by the Commissioner of Water Supply, Gas and 
Electricity, which inspectors shall be paid by the Contractor 
at the rate of $3.75 per day during the actual progress of 
such work, and no such work shall be commenced without 
the written permit of the Commissioner of Water Supply, Gas 
and Electricity having been first obtained and approved by 
the President of the Borough. 

(5) The Contractor shall give notice in writing at least 
24 hours before breaking ground, for the purpose of con- 
structing the work of this contract, to the Department of 
Water Supply, Gas and Electricity. 

TRENCHES 

(1) The trenches for pipe sewers up to and inclusive of 
18-in. pipe, shall be 8 in. wider, inside the sheeting, on each 
side than the greatest external width of the sewers intended 
to be laid in them, and 10 in. wider on each side of larger 
pipe. The clear width of trenches for other sewers shall 
be as great as the external width of the structures to be 
placed therein, without undercutting of the banks, space be- 
ing provided for all necessary forms. 

(2) No more than 200 ft. of trench shall be opened at any 
one time in advance of the complete building of the sewer, 
unless by written order of the Engineer, and for a distance 
therein specified. Trenches for house-connection drains shall 
not be opened on both sides of the street at the same time, 
in a manner to needlessly obstruct the roadway, unless per- 
mission has been previously given by the President of the 
Borough to close the street. 

(3) In built-up districts or in streets that are thorough- 
fares, the material excavated from the trench for the first 100 
ft. in length shall be removed by the Contractor as soon as 
excavated, and the material subsequently excavated shall be 
used to fill in the trench where the sewer has been built. This 
is done so as to insure that there will be no surplus material 
lying on the line of the street at any time during the con- 
struction of said sewer. Any extra material required for fill- 
ing at the completion of the work shall be procured by the 
Contractor, and at all times the gutters shall be kept open 
for surface drainage, and the streets and sidewalks shall be 
kept clear and free for the passage of vehicles, cars and 
pedestrians, unless otherwise authorized by special permis- 
sion in writing from the President of the Borough. 

(4) Old material, except basin-heads, gas and water 
pipes, and old sewer pipe desired for use by the Bureau of 
Sewers, or materials not required by the City and not to 
be used on the work, shall become the property of the Con- 
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Fic. 15. Water Mains SUPPORTED DURING SETTLEMEN' 
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tractor. Materials required by the City, as above specified, 
must be removed by the Contractor to the nearest corporation 
yard, when directed by the Engineer. 

(5) <As the trenches are filled in and the work pro- 
gresses, the Contractor shall cart away or remove all sur- 
plus earth, stone and other material from the ground, to 
such places on the line of the work as the Engineer may di- 
rect, and leave all roads and places free, clear and in good 
order. In case the Contractor fails or neglects to do this 
within 48 hours after the service, in any way herein pro- 
vided, of a written notice from the Engineer, the President of 
the Borough may remove such surplus material from the 
roadways, sidewalks and other places, and the cost of said 
work shall be charged to the Contractor and deducted from 
any moneys due or to become due him under this contract, 
without further notice thereof. 

(6) After the completion of the sewers and their appur- 
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tenances, and before final acceptance of the work, should 
the Engineer require it for his better satisfaction, the Con- 
tractor shall make such openings, and to such extent, 
through such part or parts of the said sewers and appurten- 
ances, as the Engineer shall direct, and he shall restore the 
part of the work so disturbed to the satisfaction of the Engi- 
neer. Should the work be found faulty in any respect, the 
whole of the expense incurred thereby shall be defrayed by 
the Contractor, but, if otherwise, by the City. 

Cost Data—The engineers’ estimate of cost of the 
sewers in the section shown in Fig. 1, north of Surf Ave. 
(Surf Ave. and 29th St. to Mermaid Ave. contract had 
not been let at this writing) and south of Neptune Ave. 
is given below. These figures include every operation 
connected with the construction of the sewerage system, 
the materials, al! incidentals, appurtenances, etc. 


COST DATA ON CONEY ISLAND SEWERS 


(1) 36 lin.ft. of 54-in. brick and concrete sewer at $10, 
$360. 
(2) 1660 lin.ft. of 42-in. brick and concrete sewer at 


$8.50, $14,110. 

(3) 1185 lin.ft. 
$6162. 

(4) 298 lin.ft. 24-in. pipe sewer at $4.10, $1221. 

(5) 893 lin.ft. 22-in. pipe sewer at_$3.90, $3482.70. 

(6) 836 lin.ft. 18-in. pipe sewer at $5.90, $4932.40. 

(7) 1131 lin.ft. 15-in. pipe sewer at $4.60, $5202.60. 

(8) 1428 lin.ft. 12-in. pipe sewer at $3.70, $5283.60. 

(9) 7171 lin.ft. of 10-in. pipe sewer at $3.40, $24,381.40. 

(10) 8198 lin.ft. of 8-in. pipe sewer at $2.25, $7195.50. 
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30-in. brick and concrete sewer at $5.20, 
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(11) 6040 lin.ft. of 6-in. house connection drain | 
at $1.10, $6644. 

(12) 18,000 lin.ft. of 6-in. house connection drain 
tary) at $1.80, $32,400. 

(13) 426 Standpipes, complete, including double bra, 
concrete casing, etc., at $4, $1704. 

(14) 128 manholes complete, with iron heads and c: 
including incidentals, etc., at $60, $7680. 

(15) 48 sewer basins, as shown on plans with 
heads and gratings, iron-basin hoods, including 
culverts with concrete cradle, etc., at $140, 6720. 

(16) 275,000 ft.b.m. of foundation planking and 
capping laid in place complete, with all incidentals and 
purtenances at $28 per M., $7700. 

(17) 10,000 ft.b.m. sheeting. and bracing driven in 
complete at $20 per M., $200. 

(18) 31,000 lin.ft. piles driven.in place complete, at ¢ 
$7750. 

Total, $143,130. 


conne 


The contract for the work enumerated was let { 
104% of the engineers’ estimated cost of $143,130, or f 
$148,850. The contract time for the completion of t! 
work was 300 days. 


PrRsONNEL—Each of the Boroughs of New York Cit, 
has a separate sewer department, The Chief Engince 
of the Bureau of Sewers of the Borough of Brooklyn i. 
KE. J. Fort, and the Designing Engineer is G. T. Ham 
mond, to both of whom we are indebted for the plans and 
data given. 
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The-Panama-Pacific Exposition 


By A. H. Markwart* 


SYNOPSIS—The engineering works of a great expo- 
sition are designed under the peculiar conditions of hav- 
ing to render ample service for a comparatively short 
period, while they must be of an economical character 
since they are to be used only for this time, The accom- 
panying article describes particularly the lighting, water- 
supply, sewerage, paving and transportation features of 
this coming exposition. A previous article by the same 
author, in our issue of Nov. 6, 1913, dealt with the or- 
ganization, planning, architecture and decorative fea- 
tures, and the design and construction of the buildings. 


22 


ee 


[The first three illustrations show some of the architec- 
tural features. The Service Building, Fig. 1, is the head- 
quarters of the Division of Works and its staff, as de- 
scribed in a previous article. Figs. 2 and 3 show some of 
the towers of the central group and also one of the main 
courts.— Eb. | 





Exvectric Light AND POWER 


A system of mains provides for the distribution of elec- 
tric current for lighting and power purposes. In the 
buildings, light will be furnished from 60-cycle, 3-phase, 
4-wire mains having a voltage of approximately 115 be- 
tween conductors and neutral. The lighting in all other 
districts will be served from 60-cycle, single-phase, 3-wire 
mains, having a voltage of approximately 115 to neutral 
and 230 between outside conductors. For power through- 
out the grounds, 60-cycle, 3-phase and single-phase ser- 
vice, at 230 volts will be available. In addition to alter- 
nating-current service, the Mines, Transportation and 
Manufactures buildings, and the concessions district. 





*Assistant Director _of Works, Panama-Pacific Interna- 
tional Exposition, San Francisco, Calif. 


will have mains for the distribution of direct current at 
125 and 250 volts. 

The layout for decorative purposes contemplates the 
use of luminous are lamps with special diffusing globes 
to keep the intrinsic brilliancy low. These will be used 
in the streets and courts of the exhibit section to illum- 
inate the facades. Special features in water and light ef- 
fects will occur in some of the courts. The Bureau of 
Illumination has developed what is believed to be a new 
scheme for exterior illumination. The old idea of outlin- 
ing the buildings and architectural features by means 
of incandescent lamps will not be used, but the entire 
facade of each building and tower will be flooded with 
light by means of the screened luminous arcs and hidden 
batteries of searchlights. 

A unique feature in the decorative illumination 
scheme is the use of some 125,000 imitation jewels in 
various parts of the towers and colonnades. These jewels 
will be what are known as Sumatra cut gems, 21 to 47 
mm. diameter, with all the facets tin-polished. They 
will be mounted in such a way as to be moved easily by 
the air currents, so that they will glitter and scintillate 
in the sun’s rays by day and in the rays of the artificial 
lights by night. 

While not properly a part of the illuminating scheme, 
there is planned an unusual effect to take the place of 
pyrotechnic displays. A battery of searchlights situated 
on the north front of the exposition will play upon the 
fogs which sometimes prevail in the vicinity of the site. 
Thus, on foggy nights this natural condition will be 
made a unique and spectacular feature. In _ clear 


weather, artificial clouds of steam and smoke will be 
produced, upon which will be flashed the beams of the 
searchlights. 

Considerable attention was given to the matter of the 
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ad requirements, and the present idea ts based on the 

sumption that the only buildings open at night will be 
ne Festival Hall, the Ferry Building and the Fine Arts, 
Motor Transportation, Service and various administra- 
tion buildings. All other company buildings are as- 
sumed to be closed at night, but due allowance has been 
made to cover the short days when the lighting load will 
jverlap the day motor load. 

The average requirements for patrol and janitor ser 
vice, and lighting of main exhibit buildings was figured 
on the basis of #5-watt per sq.ft. of building area. To 
this amount addition has been made of an estimated 
amount sufficient to cover the requirements for motors, 
booth lighting, incandescent decorative lighting and 
lighting of detached buildings. In the section for the 
State and the foreign and Federal governments, the load 
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construction. The box or trough construction will ex- 
tend between manholes and will vary in size to suit the 
number of ducts to be provided. The space between the 
duct and the wood trough is to be filled with sand, ex- 
cept at the entrance.to the manholes, where 4 lin.ft. of 
concrete will be used. This construction is shown in 
Fig. 4. 

This type of underground conduit was used because of 
its mechanical strength and economy. The short life 
required an economical design throughout, and the aver- 
age cost of installation is 10¢. per duct-foot, with the 
wood manholes averaging $25 and $50 each for the shal- 
low- and deep-section types, respectively. No subway- 
type transformers will be used, as all transformers will 
be placed in fireproof vaults in suitable places in the 
main exhibit places. 





Fig. 1. THe Service BuinpInG AT THE PANAMA-PACIFIC INTERNATIONAL EXxpostITion; SAN FRANcISCO, CALIF, 
(Headquarters of the Division of Works.) 


was based on 1 watt per sq.ft. of building area, with this 
area taken as 66% of the total ground area of these dis- 
tricts. 

For direct-current service in the four main buildings 
as mentioned, and the concession district, a total of 1250 
kw. is allowed. Direct-current service is contemplated 
only when the nature of the apparatus absolutely requires 
it. 

Under the general assumption above outlined, the av- 
erage night peak has been taken as follows: luminous 
arcs, 1000 kw.; exposition buildings, etc., 2500 kw.; for- 
eign states and U. S. Government, 2000 kw.; concessions, 
2500 kw.; searchlights, 500 kw.; average peak, 8500 kw. 
The capacity of the conductors is such as to provide for 
dark days when ground lighting would come on before 
closing down the motor load. Under this assumption the 
conductors are designed for a total peak load of 
11,500 kw. 

It is planned to use an overhead system around the 
back of the concessions district and in the extreme west- 
ern part of the grounds in the vicinity of the racetrack 
and drill grounds. Electric service in all other sections 
of the grounds will be by means of an underground con- 
duit system, using wood-fiber duct and manholes of wood 


A telephone system will be provided for the operation 
of the electric division and special conduits will be re- 
served for this purpose. In addition, the local telephone 
company will provide a telephone installation. This will 
be an underground system throughout. 

All electric energy will be distributed throughout the 
grounds at a primary voltage of 4000 a.c., with secondary 
voltages as noted above. All electric energy will be pur- 
chased by the company from a local power company which 
will construct a central station in the rear of the Ma- 
chinery Palace. While the distribution voltage is 4000, 
it is likely that the generating voltage will be 11,000, 
and will be stepped down to the required primary voltage. 
Tn the event of the central station being temporarily dis- 
abled, power will be drawn from other sources of the 
power company. 


Gas, Steam AND Compressep AIR 


There is to be a high-pressure system of mains in- 
stalled by the local company for distributing oil-gas 
made from California petroleum and having a heat value 
of 600 B.t.u. per cu.ft. (or more), with a candlepower in 
excess of 18. The pressure will be 30 Ib., reduced as 
desired by means of regulators. The low pressure in 
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In general, gas 


buildings will be about 6 in. of water. 
will be used for lighting and heating purposes, as no 
other source of heat will be allowed (except electric 
power) unless special permission is granted, as it is de- 
sired to reduce the fire hazard to the minimum. 

All of the ground lighting for emergency purposes will 


be by means of gas arc lamps. This provides essentially 
a secondary lighting system throughout the main district 
and about such other buildings and entrances as public 
safety may require. In the States and foreign section 
and in the concessions district, the street lighting will 
be by means of gas arcs, and in the latter district the gas 
lighting system becomes essentially a secondary service. 





Fig. 2. 
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States and foreign districts a separate system w) 
provided. The storm-water flow from these last 
(with that of the stock exhibit, race tracks and 
grounds) will be carried directly to the bay through - 
eral convenient outfalls. All other storm waters ani! 
sewage will be carried to an outfall at the foot of P) 
St., except that the roof water of the Agriculture pa 
and a portion of the storm water from the adja 
courts will be carried through a separate storm sew: 
the boat harbor. 

The Pierce St. outfall sewer is now being constru: 
through the site by the city, to serve a district of » 
acres immediately surrounding the exhibition grou 
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THREE OF THE TOWERS AT THE PANAMA-Paciric INTERNATIONAL EXPOSITION 


{From the architects’ drawings. Copyright by the Exposition.] 


(The Main Tower is in the center. 


At the right is the 


Organ Tower and at the left a corner tower, both in the 


Court of Abundance.) 


Steam service (about 1000 to 1500 boiler-hp.) will be 
available in the Machinery Palace during the day. 
Saturated steam at 150 Ib. pressure will be furnished 
through a system of mains from the Fuels Building (be- 
hind the Machinery Building) and the central station. In 
the Fuels Building will be established all such exhibits 
as steam and gas producers. 

A limited supply of compressed air at 80 Ib. pressure 
will be available in the Machinery, Mines and Transpor- 
tation palaces. The distributing system will consist 
of screw-joint pipe, and the present plans contemplate 
the installation of an equipment sufficiently large to de- 
liver 1500 cu.ft. of free air per minute. 


SEWERS AND SANITARY EQUIPMENT 


In the main section and in the concessions district a 
combine.. system of sewers is contemplated, while in the 


The city is also constructing two intercepting sewers 
from the foot of Laguna and Baker Sts. to Pierce St., 
which will discharge into the outfall at Tonquin St. The 
exposition’s combined and sanitary systems are connected 
to the city system in a number of convenient places and 
in this manner all sewage will be disposed of at one out- 
fall. This is desirable, as the water front must be clear 
of objectionable matter. The city has assisted in. this 
to the extent of making provisions for the outfall to dis- 
charge at 23 ft. below city datum. The outfall is de- 
signed to discharge the maximum calculated flow at ex- 
treme high tide (4 ft. below datum). 

The entire system is simple and direct and no particu- 
lar difficulties of design were encountered. The grades 
were necessarily flat because of the nature of the site and 
its close proximity to the water level. It was found neces- 
sary to install a sewage pump and sump in the States 
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Fie. 3. Court oF Pats, with Epucation BUILDING 
ON THE RIGHT AND THE DOME OF THE HORTICUL- 


TURE BUILDING IN THE BACKGROUND 
[Copyright by the Exposition.] 


and foreign district for lifting the sewage of this section 
to the west branch of the Tonquin St. intercepting sewer. 
No other features of note were required. 

The sewer system is based upon the use of second- 
quality vitrified pipe and wood-stave pipe, as determined 
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"Side Elevation 
& Longitudinal Section 






Half Side Elevation & Longitudinal Section 


Fie, 4. Conpuir AND MANHOLE CONSTRUCTION FOR THE 


UNDERGROUND ELECTRIC SYSTEM 
(The construction at the left is used where ground-water 


is encountered. That at the right is used where no ground- 
water is encountered.) 

by the cost of each. Other conditions, however, entered 
into the selection of wood-stave pipe for the sanitary 
sewers of the States and foreign district. As all sewage 
of this section had to be pumped, it was desirable to in- 
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stall such pipes as would reduce the leakage of ground 
water into the system to the minimum. Further, in 
view of the settlement which was constantly taking place 
in that portion of the main area composed of the recent 
hydraulic fill, it was desirable to provide a type of pipe 
which had some flexible qualities, and to meet this con- 
dition wood-stave pipe was used to some extent also in 
the palace areas. As a rule, it was found that the great- 
est economy resulted in using 8- to 15-in. vitrified pipe 
and 18- to 30-in. wood-stave pipe. The manholes are of 
concrete or wood, and the catch-basins are of wood, as 
shown in Fig. 5. 

To collect the storm water of the 63 acres of roof area 
of the main buildings the sewers are carried underneath 
all buildings, and receive the sheet-metal down spouts. 
Ordinarily, vitrified pipe is used under buildings, and 
in some cases is supported upon planks hung from the 
floor system. 

In the determination of the amount of storm water to 
be considered in the computations of pipe sizes, the San 
Francisco rainfall rate curve was used. This curve gives 
a rate of 2.16 in. per hr. for a 5-min. interval, and 0.598 
in. for a 60-min. interval. It was assumed that for a 
storm of a five-minute duration the runoff in the con- 
cessions district (paved roads, roofs and some yards) 
would be 70%; roofs of the main buildings, 100% ; 
courts (paved roads and gardens), 60% ; south gardens, 
25% ; main entrance (all paved areas), 100%. Further, 
the assumption was made, based upon a variable inter- 
val, that the runoff from the States and freight-pavilion 
districts would be 40%; stock exhibit, 70%; drill 
grounds and race track, 60%; and from the steep hill- 
sides of the Presidio (south of the race track and drill 
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grounds), 40%. The volume of sewage from the States 
and foreign section was taken as 20 gal. per min., from 
70 buildings. 

In general the starting point of the hydraulic grade 
was taken at 7 ft. below city base, the mean of all high 
tides being 6.6. Where connections were made between 
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the exposition system and existing city sewers at a dis- 
tance of 500 ft. or more from the main city outfall, the 
top of the trunk sewer at the point of connection was 
taken as the hydraulic grade point. 

Toilet rooms and public lavatories are to be placed in 
convenient positions, and there will be public-comfort 
stations (with free and pay divisions) in all of the main 
buildings. There will be about 463 toilets and 278 wash 
basins for men, 400 toilets and 203 basins for women, 
198 urinals, 63 slop sinks, 32 showers and 35 bath tubs. 

The plumbing fixtures for these stations are to be in- 
stalled by the holder of the lavatories and public-conven- 
ience concession, which is based on the idea that 33% of 
all toilets and urinals shall be free and a charge made for 
the others. This saves the exhibition about $25,000 for 
equipment. The toilet rooms, both free and pay, will be 
constructed in a substantial and sanitary manner, with 
walls of Keene’s cement and floors of a non-absorbent 
plastic composition. 

Plans for garbage disposal have not been settled defi- 
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Fig. 6. HyprRants AND Hyprant Boxes FoR H1IGH- AND 
Low-PressuRE WaATER-SuppLY SystEMs; PANAMA- 





Plan 
(HIGH-PRESSURE SYSTEM) (LOW-PRESSURE SYSTEM) 


Fie. 7. Gare VALVES AND CONNECTIONS FOR THE HicGu- 


PacitFic INTERNATIONAL EXPosITION 

(The box for the high-service hydrants is a concrete cylin- 
der set in place, the concrete for the bottom being poured 
after the ring is in position.) 
nitely. The garbage may be coilected under contract, and 
it is probable that it will be taken out to sea and dumped 
or taken to the incinerator now being built by the city 
in the southern part of San Francisco. 


Hia@u-PressvurE Fire-Protrection Water SysteM 


The high-pressure water system is designed to deliver 
15,000 gal. per min. over an area of 100,000 sq.ft. under 
a running pressure of 200 Ib. at hydrant, which pressure 
will be maintained in the most remote points of the main 
group. A higher pressure may be realized at points 
nearer the source of supply. 

This system will be connected with the city’s auxiliary 
water-supply system at two points on Van Ness Ave., and 
will be essentially a part of that system, obtaining its 
supply from the Twin Peaks reservoir (elevation 756 
ft.). The highest and lowest ground elevation on the 
site are 82 ft. above and 2 ft. below datum. The sys- 
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tem under normal conditions will be operated at 
erage static pressure of 200 lb. from the A 
Heights tank (elevation 462). Two fire-boat 
tions will be provided on the water-front, so that : 
municipal fire-boats may pump salt water direct i: 
pipe system. The capacity of each boat is 10,0) 
per min. at 150 lb. and 4500 gal. at 200 lb. No: 
however, the system will contain fresh water. 

To avoid the unsightly appearance of hydrant 
system is planned for flush hydrants located direct! 
the mains. These hydrants are spaced approxin 
300 ft. and have two 3-in. outlets with hose conne: 
as show: 4 n Fig. 6. 

The distributing system is composed of 6 to 16-in. 
welded asphalt-dipped steel pipe with Dresser steel-- 
couplings and extra-heavy cast-iron flange fittings, 
the necessary gate valves to sectionalize the system (| 
7). All pipes and fittings will be.subjected to a «| 
test of 500 Ib. and a field test of 450 Ib. 





Connections to 


each building from this system will be by means of s-\1, 
ee 
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extra-heavy screw-joint pipe, one connection being pro- 
vided on each of the four sides of every building. In this 
way a supply and perfect circulation will be assured for 
the floor and roof hydrants; the roof monitors and the 
automatic and cornice sprinkler systems. 


Domestic WATER-ScpepLty SysteEM 


The maximum fresh-water demand is estimated to 
amount to 3,500,000 gal. per day, with a maximum rate 
of flow of 1144 times this amount. The fresh water wil! 
be furnished by the Spring Valley Water Co., probabl) 
from a neighboring reservoir (Francisco St.) at an ele 
vation of 135 ft. Connections with the water company’s 
mains will be made on Van Ness Ave., at the extreme 
eastern end of the concessions district. As the pressure 
available from this reservoir is insufficient, the plan con- 
templates the installation of a booster pumping station 
in the concessions district near Van Ness Ave., to estab 
lish not less than 50 Tb. at the street curbs under norma! 
conditions. In addition to this reservoir, it is planned 
(though not definitely) to make use of an existing 500.- 
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)-gal. reservoir in the Presidio, which will be connected 
the westerly side of the distributing system and will 
tablish a constant pressure on the system. 

The distributing system comprises 4 to 12-in. steel 

ne. These mains will parallel those of the high-pres- 

ire water-supply system so that secondary and primary 
re protection will be available in all parts of the dis- 
riets covered with buildings. All pipes and _ fittings 
are coated with an asphalt composition which will afford 
sufficient protection for the time required. 

All fire hydrants on this system are located directly 
over the mains and inclosed in wooden manholes, as 
shown in Fig. 6. They have outlets and are located ap- 
proximately 400 ft. apart. Motor pumping engines of 
the exposition fire department will draw from the low- 
pressure hydrants as exigencies may require. The pipes 
are sufficiently large to permit of a draft of 3000 gal. 
per min. in this manner, in addition to that required for 
ordinary domestic purposes. The valve connections are 
shown in Fig. 7. 

All main exhibit buildings will be connected to the do- 
mestie water-supply system by 6-in. pipes on each side 
of the building. From these will be supplied water for 
domestic service and to them will be attached the low- 
pressure stand-pipes and small-hose equipment. In all 
buildings, cross-connections between the high- and low- 
pressure water system will provide the automatic sprink- 
ler systems with both primary and secondary supply. 


Fire PRrorectrion 


Acting with the advice of the Special Committee on 
Fire Prevention of the National Board of Fire Under- 
writers, special attention has been given to the matter of 
fire protection. The high-pressure and domestic water- 
supply systems will furnish primary and secondary fire 
protection respectively, as noted. The primary water- 
supply (for fire purposes only) will be available in the 
concessions, main exhibit buildings, and State and for- 
eign districts. The secondary supply is to be provided 
throughout the grounds. 

The endeavor has been made to keep all buildings sep- 
arated by a distance not less than 130 ft., except where 
buildings (particularly in the main group) are joined by 
architectural connections. In the courts of the main 
group the requirements of the architecture were such 
as to demand a continuous facade around the several 
sides of the court. In such cases a fire-wall of reinforced 
concrete was interposed at the ends of the connections. 

The plans contemplate a complete system of automatic 
sprinklers for all buildings of the main group. The de- 
tached buildings, however, will not be so equipped, as 
such protection was thought unnecessary, particularly in 
the case of the Machinery Palace, which is very high, 
and the Fine Arts Palace, which is fireproof. In ad- 
dition to the automatic sprinklers there will be provide’ 
open cornice sprinklers for creating water curtains on 
the fronts of the buildings. These will be provided on all 
buildings where the distance between buildings is 150 ft. 
or less. Not being automatic, the control valves will be 
arranged in such a manner as to make them easily ac- 
cessible. : 

All buildings will be equipped with 3-gal. chemical 
hand extinguishers, one for each 3200 sq.ft. of floor, and 
each exhibitor is required to supply one hand extin- 
guisher for each 2500 sq.ft. occupied. Further, each 
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main exhibit building will have at least one 33-gal. chem 
ical fire-engine on wheels, equipped with 50 ft. of hose. 

The primary and secondary water-supply will be 
brought within all of the main exhibit buildings. From 
the secondary system will be taken sufficient stand-pipes, 
to which will be attached equipments of 75 ft. of 14-in. 
unlined linen hose, so that all parts of the floor area can 
be reached with at least one stream. From the primary 
system will be taken floor and roof hydrants and moni- 
tors. All high-pressure roof hydrants will be equipped 
with 150 ft. of 24%4-in. cotton rubber-lined hose, which 
will be operated only by the exposition fire-department. 
Monitors will be installed in suitable positions on the 
roofs, so that 2-in. streams of water can be thrown in- 
side and outside of the building and on neighboring 
buildings. 

The exposition will provide a fully organized and 
equipped fire department, as well as an organization of 
guards to police the property. It is possible that the 
guards will be a special detail of U. S. troops. The plans 
contemplate at least three completely equipped fire-en- 
gine stations. All equipment will be motor-propelled, 
ind will consist of three hose wagons, three motor pump 
ing engines, one chemical engine, two ladder trucks, a 
squad wagon and a chief’s car. The fire-alarm system 
will be provided with boxes conveniently located. All 
circuits will be carried underground to headquarters, 
from which alarms can be transmitted over separate cir- 
cuits to various fire stations throughout the grounds 
Connection will be provided with the city central office 
so that a general alarm can be transmitted in the event 
of a serious conflagration. 

An automatic fire-alarm system will be installed in the 
main exhibit palaces, and probably this will be of the 
compensating thermostat type. J dicators and local bells 
will be placed on each building, with a transmitting de- 
vice which will send alarms to the central fire-alarm of- 
fice. A police signal system will be installed, with street 
boxes as required. The circuits will be carried under- 
ground to the police headquarters in the service build- 


ings. 
Roaps AND PAVEMENTS 


Exclusive of the paths built by the States and govern- 
ments, it is estimated that about 4,000,000 sq.ft. of pave- 
ment will be required, besides 700,000 sq.ft. in the for- 
mal courts and entrances. ‘ 

The roads and pavements will be included in the color 
scheme, the color being realized by coloring the concrete 
and by using a red radiolarian chert (locally known as 
red-rock) for macadam roads. In the concessions dis- 
trict, a concrete or macadam base with a thin sheet of 
asphaltum will be used. In some parts where macadam 
is used it is probable that it will have an asphaltum or 
oil-wearing surface to accommodate the traffic conditions. 

The avenues of most sections are from 50 to 80 ft. 
wide, the concessions street having a width of 80 ft. be- 
tween curbs. Certain service roadways will be 20 ft. be- 
tween curbs. Minor paths to the buildings and those 
forming part of the garden treatment and patrol paths 
are from 10 to 15 ft. wide. 

In view of the temporary character of the work, the 
curbs for roadways and paths will generally be of 2-in. 
wood, varying in depth from 8 to 14 in., depending upon 
the character of the pavement. In special cases where 
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macadam is used without top surface, there will be box 
gutters on the steeper slopes to prevent erosion. The 
grades of the roads are nearly level. In the southwest 
portion of the site a maximum of 5% occurs. 

About 16% of the road area is located over the hy- 
draulic fill, but it is believed (and the settlement curves 
indicate) that all settlement will be reduced to a neg- 
ligible amount by the time the road areas are ready for 
pavements. To prevent any possibility of local settle- 
ment, the base will be constructed of reinforced concrete. 

To handle the construction traffic in connection with the 
building of the exposition there have been provided a 
number of temporary roadways composed of crushed con- 
crete, brick and stone débris as obtained in clearing the 
site. This material has been laid directly upon the sand 
and roughly rolled and will later become the sub-base for 
the permanent roadways. For handling the lumber used 
in the construction of the buildings, there have been pro- 
vided around each building, temporary roadways com- 
posed of 3-in. planks laid on 3-in. sills. These roadways 
are normally 16 ft. wide, over which horse-drawn two- 
wheel stevedoring trucks operate.- All material of great 
weight or bulk will be handled over the railway tracks 
by means of steam locomotives. 


RAILWAY AND TRANSPORTATION FACILITIES 


Provision has been made for ten miles of standard- 
gage track with about 70 switches, laid with 75-lb. rails. 
Tracks will be run into all main exhibit buildings, and un- 
loading platforms installed. Steam locomotives will be 
maintained on the grounds to distribute all exhibits and 
freight. Terminal warehouse facilities are to be provided 
upon the grounds to the extent of 50,000 sq_ft. 

A freight slip with a three-track apron will be built 
upon the water-front to receive the car-floats operated 
by the various railways which have terminals on San 
Francisco Bay, there being no direct railway connection. 
A ferry slip will be provided for the handling of the 
bay cities’ passenger traffic. The slips are located at the 
eastern end of the north gardens, and have hydraulically 
operated aprons. They will be built on creosoted piles, 
and a stone breakwater projecting from the sea wall will 
break the heavy swells which at times prevail. 

An existing basin at the west of the north gardens was 
surrounded on three sides with wharves to form the boat 
harbor for small boats. These wharves are on creosoted 
piles, and there are adequate stone breakwaters. The 
basin is 655x285 ft. Entrances will be arranged on the 
wharves, and it is expected that small steamers and motor, 
boats will discharge visitors at these points. This har- 
bor also furnishes berth space for the numerous lumber 
schooners during the construction period. 

The Transportation Palace will have in its north 
half 15 exhibit tracks 500 ft. long. The railway equip- 
ment to be placed on exhibit will reach these tracks over 
a transfer table in the building. The table will be 75 
ft. long with a run of 300 ft., and will be constructed to 
carry the largest locomotives (with tenders), and the 
largest cars. The table will be mounted upon 28 
freight-car trucks (for 50-ton cars) and will be moved by 
motors. The transfer table and ten of the tracks in the 


building are designed for Cooper’s E-60 loading, equiv- 
alent to 60,000 Ib. on the driving axles; and five of the 
tracks for the E-30 loading, equivalent to 30,000 Ib. per 
axle. 
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To facilitate the installation of heavy exhibits 
Machinery Palace there will be two 30-ton t, 
cranes in the middle bay, with a 20-ton crane in . 
the two principal side bays. All cranes will oper. 
full length of the building and will be equipped 
ton auxiliary hoists. Railway tracks will be put t 
the center of the building at right angles to th: 
travel. 

There will be no intramural railway system { 
transportation of visitors, but the plans for trans 
tion facilities have not yet been settled. Electric 
busses and electric wheel-chairs may be used. 


4 
An Early Objection to Wood-Block 
Pavements and an Early Argument 


for Timber Preservation 


The following appeared in the London, England, //,; 
ald, of Oct. 23, 1841. How much influence such ides 
as it expresses had on the subsequent universal usc 
preservatives for wood paving blocks, it would be inte: 
esting to know: 

MR. EDITOR—There is one awful drawback which 
companies wood paving, and if it is not obviated before ti. 
consequences are impressed upon the public mind, it will bx 
likely to create so strong a prejudice against its universal] 
adoption, that the blocks already down may have to be taken 
up again through legislative interference, and the use of 
wood prohibited. 

Wood runs so rapidly to decay when subjected to humid- 
ity, that the best seasoned timber exposed to damp soon lx 
comes decomposed and putrescent. The albumen containe | 
in it, ike matter in animal substances, is a susceptible 
of rottenness, which starts into existence the moment th: 
combined energies of wet and warmth reach it, and then its 
desolating influence spreads with a rapidity that 
can reach or control. 

Wood paving is not only acted upon by these two fertil 
sources of decay, but its fibers soon become impregnated with 
pestilential carburetted hydrogen, which exudes from gas 
pipes, saturates the surrounjing earth, and being that very 
substance which escapes from animal and vegetable bodies 
in a highly putrefactive state, it will have a tendency to as- 
sist rapidly in the decomposition of the blocks. 

Long before half the streets of this metropolis are cov- 
ered with such a pavement, the “malaria” that will arise from 
so extensive a mass of vegetable corruption will sweep off 
the inhabitants more numerously and with more unerrinzg 
certainty than the “plague of London,” because every indi- 
vidual will be incessantly breathing the deadly venom floating 
in the poisoned atmosphere. 

This is no irnaginary theory. I have seen its deleterious 
and disastrous effects in those parts, where, from vegetable 
decomposition, human victims, thus infected, die like rotten 
sheep. 

. These lamentable results, can, however, be prevented by 
the blocks undergoing a previous preparation in a solution 
of “bichloride of mercury,” which stops fermentation, renders 
the vegetable albumen insoluble, hard, antiputrescent, incor- 
ruptible, and therefore indestructible through the agency of 
decay. 

Now this fact being no longer deubtful, parish boards will 
be neglecting a very sacred public duty if they do not in the 
future stipulate that all blocks shall be so prepared, not only 
to preserve the general health, but from motives of economy, 
as it is admitted that it increases their durability fourfold 

W. A. KENTISH. 


nothing 


London, Oct. 20, 1841. 

This letter was reprinted with all seriousness, for 
the careful consideration of all American engineers con- 
templating wood-pavement installations, by the American 
Railroad Journal, of Dec. 15, 1841. We do not know 
whether the writer was an M. D., an engineer, or the 
publicity agent of an amalgamated association of man- 
ufacturers of bichloride of mercury, but at all events he 
was not far astray in his theory of timber preservation, 
even though his theories of disease were a bit fantastic. 
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Metal Flumes for Irrigation Canals 
By F. W. Hanna* 


In the construction of irrigation systems it is necessary 
to carry water across depressions in the ground surface 
that are so far below the normal canal grade as to make 
building of other than earth channels necessary. Where 
the depth of the depression is considerable, or where the 
available fall is ample, or where both of these conditions 
prevail, resort must be had, in the interests of economy, 
to the use of inverted siphons. Where, however, the 
depth of the depression is not too great for building a 
trestle to the grade line and where the amount of avail- 
able fall is small, the most feasible structure for carrying 
the water across the depression is a flume. 


The wood flume is always a very unsatisfactory kind . 


of structure on account of the impossibility of making 
it water-tight, particularly after periods of non-use, but 
is usually cheap in first cost. Reinforced-concrete flumes 
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usually give good service, but the cost of forms used in 
their construction is, from the nature of such structures. 
an expensive item. Metal flumes are easily constructed, 
give satisfactory service and are not very expensive in 
first cost. The length of life of the different kinds of 
flumes mentioned would generally rank in the order of 
wood, metal and concrete; whereas in first cost the rank- 
ing would generally be in reverse order. Owing, there- 
fore, to the ease of construction, their satisfactory service, 
and the relative cheapness of metal flumes, they have 
grown rapidly in favor in the last few years, and are 
being quite generally used for the more important struc- 
tures in irrigation practice. 

There are three general types of semicircular metal 
flumes in use in the irrigated regions of the United 
States: (1) the rough interior type (Lennon), in which 
the metal sheet of the flume is corrugated transversely 
to the axis of the flume at regular intervals of a few 
inches; (2) the semi-rough interior type (Maginnis), in 
which the general surface of the sieets is smooth, with 
small compression bands at the joints protruding into 
the water channel; (3) the smooth interior type (Hess), 


in which the inside surface is perfectly smooth. All are’ 


covered by patents. 

Owing to the difference in the smoothness of the in- 
terior surfaces of the three types of flumes referred to, 
there is a difference in the value of n in Kutter’s for- 
mula applicable to them. In their catalogs the manu- 
facturers use 0.015 for the Lennon and Maginnis types 
and 0.012 for the Hess. So far as the writer knows, there 
have been no experiments made by the Reclamation Ser- 
vice for determining the value of n for the Lennon 





*Engineer, U. 8S. Reclamation Service, Washington, D. C. 
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flumes. Several measurements on the Boise project on 
Maginnis flumes gave the average value of n as 0.0157; 
like tests on the Hess and other smooth interior flumes 
gave a Value of 0.0116. While these values of n are about 
what would be expected, the number of experiments was 
insufficient to be conclusive. 

In all three types of flume, the trough is made of 
galvanized sheets of steel or some special corrosion-re- 
sisting metal, in widths sufficient to make the semicircu- 
lar section of the flume, and in lengths of about 30 in. 
for the larger flumes and greater for the smaller ones. 
In forming the union of these sheets the joints are made 
by lapping corrugated portions of the sheets, encircling 
the lap with a carrying rod and placing a compression bar 
on the inside of the lap (Fig. 1). The encircling car- 
rying rod is threaded on both ends and provided with 
nuts, and the ends of the compression bar are fitted with 
shoes, or the ends of the bar are turned out at right 
angles to form such shoes, which are bored for the inser 
tion of the ends of carrying rods. When the joint parts 
are assembled the tightening of the nuts on the carrying 
rods secures a high degree of compression of the lapping 
sheets. The details of the corrugation and shapes of the 
compression bars are different in the different designs, 
and lend themselves differently to perfection of joints 
In the smaller Lennon flumes the shoes are made to ex- 
tend over the stringers as carriers for the flumes, but in 
the larger Lennon flumes and in the Maginnis and Hess 
flumes, the carrier rods are brought up through carrier 
beams and held with washers and nuts (Fig. 2). The 
carrier beams extend far enough laterally to support the 
flume on the stringers. The stringers are supported 
on suitably braced trestles at economical intervals, based 
on mud sills or on concrete pedestals. Flume sections 
for curved alignments are made by the manufacturers. 
The curvature is taken up equally at each joint of the 
flume on the curve, or is concentrated in the lapping sec- 
tions at the joints at the ends of the stringers, thus mak 
ing the flume a series of short chords. The latter plan 
is much more satisfactory from the erection viewpoint, 
and gives an efficient structure. 

In the construction of the flumes, the pedestals are 
placed and their tops carefully brought to determined 
elevations, so that the trestle posts can be cut to the 
proper lengths, and the bents can be framed on the 
ground. The bents are then raised and bolted on the 
pedestals, the stringers fastened into position on them 
and the longitudinal bracing put on. In the smaller 
flumes it is advantageous to put several sections of the 
trough together and install them as a unit on the string- 
ers. In the larger flumes one section is generally raised 
and put into place at a time. In fitting the sections to- 
gether, it is desirable to paint them at the joints, and 
also the rods and bars to secure water-tightness and pre- 
vent corrosion. Care should also be exercised to 
match the sections accurately, in order to maintain 
true alignment of the trough, with grade and trestle. 

Up to June 30, 1913, the Reclamation Service had 
constructed 248 metal flumes, with a total length of 74.- 
668 lin.ft. Of these metal flumes, there were constructed. 


under the general supervision of the writer, on the Boise 


project, 63, having a total length of 37,648 lin.ft. 
Inasmuch as the manufacturers have, to a large ex- 

tent, determined the general methods of timber and con- 

crete work in connection with metal-flume construction, 
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much the same general designs are used by all irriga- 
tion A description of the methods used on 
the Boise project will. therefore, in a genera! way, be 
indicative of the common practice. 

In the construction of all of the flumes on the Boise 
project concrete pedestals were provided having square 
or rectangular tops to suit the dimensions of the posts. 


engineers. 


SN NA 


~ 
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Botst ProJEectT 


The pedestals are battered on all sides about 1 in 9, and 
vary in height generally from 214 to 3 ft., a few inches 
of which are above the ground. These dimensions were 
varied to suit conditions where soils of unusual 
character were encountered. The posts of the trestles 
are attached to the pedestals by means of strap irons pro- 
vided with bolt holes for bolting them to the posts, and 
with right-angle turns at the lower ends for anchoring 
them in the concrete, in which they are imbedded to a 
depth of about 9 to 11 in. The dimensions of the strap 
iron used are 3Qx2x21 in. 

Stringers varying to suit economical conditions from 
16 to 20 ft. in length were used for supporting the metal 


local] 


AND 6. 


Fias. 5 


body of the flume on trestles. Cross timbers to which the 
flume is bolted rest on these stringers. All of the tres- 
tles are cross-braced to furnish lateral rigidity. The 
spans are not generally provided with longitudinal brac- 
ing between the posts for bents of less than from 10 to 12 
ft. in height, but for trestle heights between 12 and 18 
ft.. alternate spans were braced. On some of the struc- 


ENGINEERING 





Sipe View or FiuME or 100 Sec.-Fr. Capacity, 


INLET TO AND OvTLET FroM FLUME Havine 100 Src.-Fr. Capacrry, Botst Prosect 





NEWS Vol. 70, No. 











tures, when the bents exceeded 18 ft. in height. 





adjacent spans were braced instead of alte; 
spans and the next succeeding span was left 
braced; although this plan was not generally 


lowed. The posts were generally given a batte: 
either 1 in 6 or 1 in 8 from the stringers to the pedes 


to assist in giving lateral rigidity. The stringers \ 


LAN 


Fie. 4. INLET to FLUME oF 17 Sec.-F vr, 
Capacity, Botse Progectr 


supported on the posts, and were provided with struts 
joining the posts and the stringers each at an angle oi 
approximately 45 degrees. Fig. 3 shows a side view of a } 
flume of 100 sec.-ft. capacity. 

In all of the flumes, reinforced-concrete inlets and out 
lets were constructed. In the smaller flumes the inlet 
and outlets are similar and consist of a transverse head- 
wall, with return walls at right angles extending into the 
canal banks. Fig. 4 shows clearly the inlet of a flume 
of 17 sec.-ft. capacity. The area between the wingwalls 
was usually riprapped with boulders and grouted. In 
the larger flumes the inlet consists of a transverse head- 
wall with flaring wingwalls extending into the canal banks 



























at angles of approximately 30 degrees with the axis 
of the flumes, and in some cases warped to reduce the 
entrance head. The area between the wingwalls and the 
headwalls of the inlet was provided with a concrete 
floor, and the area between the wingwalls and the head- 
wall of the outlet was provided with a grouted boulder 
riprap floor. Fig. 5 shows the inlet of a flume of 100 
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<ec.-ft. capacity; and Fig. 6 shows the outlet of the same 
flume. In some special cases where the soil was ex- 
tremely sandy and liable to permit excessive seepage, the 
area between the outlet walls was also provided with a 
concrete floor. The first and last section of the metallic 
flume were cut into for about 9 in. parallel to the axis 
if the flume at intervals of 3 to 6 in., and the pieces be- 
tween the cuts bent backward at right angles to the flume 
surface and embedded in the headwalls. 

In all cases an expansion joint was provided at the in- 
let or the outlet, or at both, in long flumes, which in the 
Maginnis type was made by riveting to a section of the 
flume a strip of sheet iron about 9 in. wide, similar to 
that of the fluming, with a filler between them. The 
adjacent corrugation of the succeeding section of flume 
was sheared off, and the section was inserted between 
these two pieces to form the joint. One of the regular 
outside supporting rods was run around the joint. The 
weight of the water compresses the strips of metal to- 
gether onto the rod, making the joint water-tight, and 
at the same time permitting slipping between them in 
ease of a longitudinal force. The Hess flumes are pro- 
vided with a patent flexible expansion joint, one of which 
is used for about every 300 to 400 ft. of flume length. 

The metal sheets of the flumes are all galvanized to 
prevent rust and corrosion. Four years of service on the 
Boise Project shows the galvanizing to be in good con- 
dition and practically no rusting of the body of the sheets. 
On one of the projects of the Reclamation Service some 
rusting of consequence has occurred where the sheets 
were made of ordinary steel or iron, but not where they 
were made of a special rust-resisting product. Undoubt- 
edly, the use of a rust-resisting, anti-corrosive body out 
of which to form the sheets as well as galvanizing them 
is important; but none of the flumes of the Reclamation 
Service have been in use long enough to determine the 
excess of life to be obtained from the use of these speci- 
ally prepared products over that for ordinary iron or 
steel. 

There has been very little difficulty experienced in 
keeping the regular joints of the metal sheets water-tight 
on the Boise project, cr elsewhere in the Service. It is 
necessary at intervals to go over each flume and tighten 
the nuts on the carrying rods at a few of the joints, but 
this need is small. In some instances sheets are fur- 
nished in which there are welded or riveted joints. These 
joints give trouble from leakage, and sheets containing 
them should not be used. 

In order to give extra capacity in cases of accidental 
surplus water in the canals, to avoid over-slopping from 
wind action and to permit passage of trash under the 
carriers when carriers are used instead of hangers, a 


clearance of from 2 in. on small flumes to 6 in. on large - 


ones, with proportionate values for intervening sizes, was 
provided in the flumes on the Boise project. Obviously 
in small flumes where the metal trough may be sup- 
ported on the stringers with hangers the trash prob- 
lem is eliminated. Clearance is a matter of importance 
that is sometimes overlooked in estimating the capacity 
of a flume, resulting in the installation of a structure 
of too little capacity. Unless drop is provided in the 
canal at the flume entrance, it is also advisable, where 
the flume velocity is greater than the canal velocity, to 
put in from 10 to 15 ft. of flume of larger size to pro- 
vide extra depth where the velocity is being accelerated. 
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The limiting of the maximum velocity in metal flumes, 
where there is considerable sand or silt in the water, is 
necessary to prevent cutting the metal. Good results have 
obtained where velocities of not over 5 or 6 ft. have been 
used. The installation of a sand trap in the canal im- 
mediately adjacent to the inlet of the flume will afford 
considerable protection against erosion from high ve- 
locities. In real sandy areas this device is of service 
also in preventing the flume from filling partly full 
of sand when being operated at less than full capacity. 


* 


A Motor Vehicté for Relief Work 
at Mines 


A motor truck for relief work following mine accidents, 
has been built by the White Co., of Cleveland, Ohio, to 
specifications of the U. 8. Bureau of Mines, and delivered 
to the Bureau in Pittsburgh, Penn. The vehicle shown 
in the illustration is a veritable moving emergency hos- 
pital. Included in its equipments are two pulmotors, six 
oxygen tanks, 50 regenerators, an oxygen pump oper- 
ated by the truck motor, two stretchers, a life line, box 
of explosives, lanterns, tents, fire extinguishers, telephone 
system, 20-ft. hose, tools, and medical and surgical sup- 
plies. Even a cage of birds for use to determine the pres- 
ence of poisonous gases is provided. The interior of the 
vehicle is arranged in compartments, and every article has 
a special place, so that it can be found immediately when 
required. 





A Motor Truck ror Mine-Rescur Work 


Two recent great mine disasters have emphasized the 
need of apliances and methods to afford prompt rescue. 
On Oct. 4 the day shift of the Universal Colliery at 
Senghenybd, Glamorganshire, Wales, which comprises 935 
men, was entombed after an explosion. Of this number 
489 were rescued, leaving a death list of 434 men. On 
Oct. 22 an explosion occurred in Coal Mine 2 of the Stag 


Cation Fuel Co., located at Dawson, N. M., and resulted 
in the death of 263 men. 
3 

Increased Water Supply for Ziirich, Switzerland, is to be 
provided by a new intake extended out into the lake be- 
yond the present intake and to a greater depth, and a new 
filter plant. The present supply is furnished by a spring- 
water supply of a capacity of 6% million gallons per day 
and a lake-water supply of practically equal capacity, with 
filters. The lake intake is 42 ft. deep. The new intake is to 
be at a depth of 80 ft. about 4 mi. off Wollishofen, where 
the lake is 175 ft. deep; a purer supply is obtained here, 
and the water carries very little plankton. The intake and 
pumps are to be built of a capacity of 28 million gallons per 
day, one-half of which capacity will be built first. The total 
water supply (including spring-water supply) will be ade- 
quate for a population of 400,000. The new filters will in- 
clude preliminary and finishing filters, slow-sand-filtration 
being used for the finishing process. (“Schweizerische Bav- 
eitung,” Oct. 11, 1913.) 


ee hte eh lata haat met: ee SE 


a neti OE AP OECD OO NT 


gy eo ome 










































































































































































































1080 ENGINEERING NEWS Vol. 70, No. : 


Instructions to Field Parties for the 
Subsurface Survey of Cincinnati, 


Ohio 

For nearly two years the city of Cincinnati, Ohio, has 

been undergoing a thorough sewerage investigation, the 
primary object of which is to obtain the requisite date 
for extensive improvements to the sewerage system and 
for the establishment of sewage-disposal works. Of this 
work, Harrison P. Eddy, of Metcalf & Eddy, Boston, 
Mass., is Consulting Engineer; H. M. Waite is Chief 
Engineer of the Engineering Department of the City of 
Cincinnati, and H. 8. Morse is Engineer in Charge of 
the Division of Sewerage Investigation, under whose 
supervision the work described below is done. The topo- 
graphic survey of the city described in our issue of Apr. 
3, 1913, is a part of the same investigation. 
* Field work on the underground survey was started in 
April, 1912, and, it is expected, will be completed at the 
close of the present year. It is estimated that the work 
includes the location of some 500 miles of sewers. Dur- 
ing the past summer eight parties of four men each and 
12 draftsmen have been kept busy on this work. The 
original records of the survey will comprise more than 
1000 sheets 24x36 in. The cost of the field work to Oct. 
1 had averaged $60.54 per mile, and the cost of platting 
$44.34 per mile. The work of the underground survey is 
under the immediate supervision of O. E. Carr, Assistant 
Engineer. 

The work of the Division of Sewerage Investigation, of 
which Mr. Morse is in charge, includes topographic map- 
ping, underground survey, design of relief sewers, 
intercepting sewers and studies for sewage disposal. In- 
structions to underground field parties for collecting data 
were drawn by Mr. Morse and have been amended from 
time to time as experience dictated. The reprint of these 
instructions given below will prove of great value to city 
engineers who are about to undertake similar work. 

PURPOSE OF THE SURVEY 


The purpose of the underground survey is to obtain data 
from which to make plats of streets to show all underground 
objects in the streets. These plats will be used primarily as 
a basis for all the future sewer location and design. They 
will be made on a scale of 1 in. = 40 ft. in the congested 
section of the city and on a scaje of 1 in. = 50 ft. in all other 
sections. 

The notes obtained in the field will be plotted on brown 
paper from which tracings will be made. From the tracings 
cloth white prints will be made and these white prints will 
be bound in book form of the loose-leaf type, to be kept as 
permanent records. 

If the chiefs of parties will keep the object of this sur- 
vey in mind, the results shown in the field notes will be much 
more intelligible to the draftsmen in the office and added in- 
terest and value will be given to the work in the field. 


DATA TO BE OBTAINED 


(1) STREETS: 
Curb lines. ’ 
Property lines. 
Width of streets and alleys. 
Width of roadways. 
Distance between property line and curb, both sides of 
street, where possible. 
Kinds of pavement. 
Elevation of street at summits, hollows and grade 
changes on sewer center line. 
(2) SEWERS: 
Center line. 
Manholes: 
Location. 
Elevation of top. 
Depth. 








Diameter, top and bottom. 
Shape. 
Sizes. 
Material of construction. 
Flush tanks. 
Flushing manholes. 
Lamp holes. 
Outlet structures. 
Special structures. 
Depth of flow, and time of day when taken. 
Condition. 
Type 
Sanitary. 
Storm. 
Combined. 
Intercepter. : 
Relief, sanitary, storm or combined. 
Open channels for sewage. 

(3) WATER PIPES. (4) GAS PIPES. (5) ELECTR 
CONDUITS. (6) TELEGRAPH CONDUITS. (7) TELEPHON 
CONDUITS. (8) ELECTRIC RAILWAY TRACKS. (9) STEA 
RAILWAY TRACKS. (10) FIRE HYDRANTS. (11) FIRE 
CISTERNS. (12) CULVERTS. (13) BRIDGES. (14) Lo- 
CATE ALL GOVERNMENT, CITY AND COUNTY PRO) 
ERTY. 

ACCURACY REQUIRED—The degree of accuracy require 
in horizontal chaining measurements will be 1 in 10,000. In 
a block length of 400 ft. this means that 0.04 ft. variation 
between the two measured lengths will be allowed or 0.01 ft 
in 100 ft. 

Tape measurements, as in manholes, shall be made to th: 
nearest 0.01 ft. 

Elevations on manholes shall be taken to the nearest 0.01 
ft. and the street surface to the nearest 0.1 ft. 

Level circuits shall be closed within the following limit 


0.05 VM; where M equals the distance in miles over which 
levels are run. 

TRAVERSE LINES—A traverse line shall be run on each 
street either on the curbing, sewer center line or where con- 
ditions of each case indicate best. From this traverse line 
all objects required shall be located. 


STREETS 


From the traverse line locate the curbing, property lines 
and intersections. Measure the width of roadways, width of 
streets and alleys between property lines, and the distance 
between property lines and curbing on both sides of the 
street where possible. Measure each of these distances. For 
instance, do not measure distances between property lines and 
the distance between curbs, subtracting the latter from the 
first and dividing by 2 to obtain the distance between prop- 
erty lines and curbing. Measure each of these distances. 
Measure the angle of intersecting streets. 

By levels secure the elevation above sea-level datum of 
summits, hollows and marked changes in grade of the street 
over the center line of the sewer. Other than these points 
no profile levels shall be run. Therefore these elevation 
points should be so selected as to indicate approximately the 
profile of the street 

If the street is improved note the kind of pavement; if 
unimproved record this fact. 

Locate all streets used for traffic, whether sewered or not. 


. SEWERS 


CENTER LINE—From the traverse line locate the sewer 
center line; ordinarily the line from center to center of man- 
holes shall be accepted as the center line of the sewer; but 
it should be borne in mind that manholes are seldom on the 
exact center line of the sewer, and in some instances are 
purposely offset and constructed on the side of the sewer. 
Therefore, the sewer center line and the line center to center 
of manholes seldom coincide; if the deviation is small these 
lines will be considered as coinciding. If there is much de- 
viation this condition should be recognized in locating the 
sewer center line. 

MANHOLES—Manholes shall be located from the traverse 
line and an elevation to 0.01 ft. shall be taken on the rim of 
the manhole casting on the downstream edge of the manhole. 

The depth of the manhole shall be measured. This meas- 
usement shall be taken from the downstream edge of rim of 
casting to the invert of the sewer. Particular care shall be 
exercised in taking this measurement to have the tape or 
rod held plumb and to be sure that the true sewer invert is 
reached. If a deposit is found in the sewer bottom, remove 
this deposit so this measurement can be made accurately. 

If a difference of elevation exists between the invert of 
the sewer entering the manhole and invert of the sewer 
leaving the manhole, note this difference. 
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On the record plat the elevation of the sewer invert and 

pth of the manhole will be recorded and not the elevation 

of the top of the manhole. This is done because the sewer 
nvert is fixed, whereas the street elevations may change. 
erefore, insert the elevation of the sewer invert at the 
ianhole in the field notes. 
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Fig. 1. SAMPLE PaGeE oF Fretp Nores on Loose LEAvEs OF Cross-Section 


Paper, 8144x1034 IN. 


The diameter of the manhole at top 
and bottom shall be measured. Note 
wherever the manhole is a junction, 
summit or intermediate manhole and the 
shape, ie., oval, round, etc. 

Locate and measure all pipes passing 
through or leading into manholes, noting 
their classification, as water pipes, gas 
pipes, catch-basins, inlets, etc. In locat- 
ing such pipes, note the distance from 
the invert of the pipe to the invert of 
the sewer and the position with relation 
to the center of the manhole. 

Note the shape of manhole cover, i.e., 
square, round, ete., and the kind of cover, 
i.e, closed, perforated, grating, etc. 

Note whether any flushing pipes are 
connected with manholes, obtaining their 
sizes and locations. 

SIZES OF SEWERS— Measure both 
horizontal and vertical diameters of sew- 
ers at outlet, manholes and wherever a 
change of size is found. 

MATERIAL OF CONSTRUCTION—Note 
the material of which the sewer is con- 
structed, as vitrified pipe, brick, con- 
crete or stone. Note also especially the 
material of which the invert of the sewer 
is constructed, as for instance, if a brick 
or concrete sewer, whether the invert 
is of vitrified brick, cut stone, concrete 
or channel pipe. ' 

FLUSH TANKS—Note location of 
flush tanks, and the type and condition, 

FLUSHING MANHOLES—Note location of flushing man- 
holes, and the type and condition. 

LAMP HOLES—Note location of lamp holes, and the size 
and depth to the sewer inverts. 

OUTLET STRUCTURES—Make a sketch showing dimen- 
sions of outlet structures. Note material of which they are 
constructed and the condition of this material. Also obtain 
the distance from outlet to the main channel into which the 
sewer discharges, noting particularly the sanitary conditions 
around all outlet structures. 

SPECIAL STRUCTURES—Locate and show by sketches 
the details of all special structures, as junction chambers, 
overflows, drops and inlets. By inlets, in this instance, open- 
ings for steam drainage are meant and not gutter inlets. 


DISTRICT & 







UNDERGROUND SURVEYS 
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DEPTH OF FLOW—At the time measurements are taken 
at outlet structures or at manholes measure the depth of 
flow in the sewer and record the time of day at which this 
measurement is taken. 

CONDITION—Particular attention shall be given to the 
condition of the sewer, both from the structural and sani- 

tary standpoint. Note whether the 


(ee ee i sewer is in first-class condition etruc- 
UNDERGROUND SURVEYS 


Party No. /2 Date July 02 [92 speet No. (Field) qos | turally or whether repairs are needed. 


ae = Dice For instance, it is reported that there 
more No, : ‘ole { are sewers in the city in which the in- 
; ce anita verts are either worn out or washed out. 
line is used for All such cases should be carefully ex- 
cee amined and reported. Also note the con- 


measurements dition of the sewer as to indications of 
stoppage or flooding. Deposits on sides 





“L Note: of manholes frequently indicate flooding 
Repeat distance conditions. 

, net be dors TYPE OF SEWERS—Note the type of 

bagel sewer, as whether it is a sanitary sewer 

carrying house drainage only; a storm 

if sewer carrying storm drainage only, 

sh either from the streets or from down 

. PS spouts from houses; a combined sewer 

oe carrying both storm and sanitary sew- 

a i age; an intercepting sewer, ie., a sewer 

fy aft intercepting the flow from several trunk 


sewers in order to convey it to some 
particular point; and relief sewers, L.e., 
sewers constructed to relieve sewers 
LAFF Coy. which have proven inadequate. In many 
& f instances it will be found difficult to 

distinguish the exact type of sewer, for 
\ sanitary sewage frequently is found In 


9) storm sewers and down spouts are often 

2S See Shee? 7 

S connected to sanitary sewers. However, 
ENS. NEWS an effort should be made in every case 


to determine the type of sewer 

OPEN CHANNELS FOR SEWAGE— 
Open channels for sewage should be 
located and dimensions noted. 


Datesuly 20892 sneer No, Field) 20037 


Fig. 2. SuppLEMENTARY PaGe or Fietp Notes to Accompany Fria. 1. 


Locate all sewers whether in streets or not. 


OTHER STRUCTURES 

WATER PIPES, GAS PIPES, ELECTRIC CONDUITS, 
TELEGRAPH CONDUITS AND TELEPHONE CONDIUTS~ 
Locate to the nearest 0.1 ft. the surface indications of the 
above pipes or conduits, as for instance, manholes, main 
valves, etc. 

Do not locate individual service valves. 

Access to the records of the concerns controlling these 
conduits has been obtained so that they can be plotted on 
record plats but the above information as to surface struc- 
tures is necessary to check these office records. 

ELECTRIC RAILWAY AND STEAM RAILWAY TRACKS. 
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—Locate the electric railway and steam railway tracks ex- 
cepting in yards, where it will be sufficient to locate the out- 
side tracks. 


FIRE HYDRANTS AND FIRE CISTERNS—Locate all fire 
hydrants and fire cisterns. It is not necessary to secure the 
dimensions of fire cisterns. 


CULVERTS—Locate and 
passing under streets. 
BRIDGES—Locate and note the types of all bridges. 
FIELD NOTES 
Three field books shall be kept: 


obtain dimensions of all culverts 


(1) A loose-leaf book showing all locations, measure- 
ments and profile-level notes. 

(2) A bench-level notebook. 

(3) A diary and memorandum book. 

The accompanying sample sheet Fig. 1 (actual size 8%x 


10% in.) of a loose-leaf 
tions of sketch, level 


notebook shows the relative posi- 
notes, etc. The sketch shall be drawn 
on a scale of 1 ft. 50 ft. using the cross-section lines on 
the paper for this purpose. 

Bench-level notes shall be kept in a separate book. Pro- 
file-level notes are shown on the regular loose-leaf sheets, 
but frequently it is necessary to run bench-level circuits, and 
these notes shall be kept carefully, noting the benchmark 
locations and descriptions and the errors of closure. A copy 
of notes of bench-level circuits shall be sent to office as soon 
as line is run. 

A diary and memorandum book shall be kept as a journal 
making daily entries as to location of party and progress 
made; but particularly as to any defects discovered in sewer 
construction, obstructions in any sewers or inlets, unsanitary 
conditions requiring remedy, complaints or facts as to flood- 
ing, odors, or lack of drainage facilities and location of 
laundries, slaughter houses, ice factories or other establish- 
ments discharging a large quantity of sewage. 

The party chiefs are in positions to make these notes of 
great value. They should realize that their duties are not 
confined to location surveys, but embrace the investigation 
of sewerage conditions. The notes contained in these books 
will be used in the study of sewerage conditions and the 
design of relief sewers. 

Neatness, thoroughness, accuracy and honesty are requisite 
to the keeping of good field notes. Be certain that field notes 
are complete before sending them into the office. If any addi- 
tional information or corrections are placed on any sheet 
after it leaves the field, such additions or corrections shall 
be made in red ink and shall be initialed by the person mak- 
ing them. 

INSTRUMENTS 
Chiefs of parties shall be held responsible for all instru- 


ments or other equipment used by their parties. If prac- 
ticable, instruments shall be left at the main office each 
evening. Usually this is impracticable. Therefore, in such 


instances effort shall be made to leave instruments at police 
stations, fire-department houses or other public buildings 
where they will be safe. 
DAILY REPORTS 

“Reports shall be made to the office daily on cards similar 
to attached copy (Fig. 3). These cards are kept on file to be 
used in computing the cost of the work and are used weekly 
in estimating the progress made by each party. These re- 
ports should be made carefully and neatly and should be sent 
into the office promptly each day. 


SUPPLEMENTARY INSTRUCTIONS 

These additional instructions have been issued in order 
that the existing instructions may be more rigidly enforced 
and at the same time establish methods which will facilitate 
the survey work. 

Hereafter each party will be assigned to some portion of 
a drainage district and this must be entirely completed be- 
fore another assignment is made. With each assignment the 


chief of party will be given the necessary field sheets, to- 
gether with two or more precise-level benchmarks. The or- 
der of procedure for completing the work shall be as fol- 
lows: 

(1) Establish additional benchmarks throughout the as- 
signment. 

(2) Surface location from traverse points and lines, and 
all traverses run to closures. 

(3) Sewer investigations at outlets, manholes, catch 
basins, ete. 

(4) Levels over manhole tops. 


Each of these operations must be done with the party in 
charge of its chief, that is, no part of this work shall be 
done without the chief of party being present. 

BENCH-LEVEL CIRCUITS—Before taking up the work of 
location in an assignment, bench-level circuits must be run 
about the assignment leaving sufficient benchmarks for 
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checking level circuits over manholes. These bench-ley, 

cuits must be run through at least two previously esta! 

benchmarks, preferably precise-level benchmarks, and 

level circuits closed. Rod readings on bench-level circyi: 
to be read to thousandths, on manhole circuits to hund 

of a foot. 

The level notes for the bench-level circuits are to b. 
in the duplicating level notebook. When the circuit: 
been completed for the assignment the original notes » 
sent to the main office and copies held by the chief of ps 

While these bench-level circuits are being run the 
of party will send one or two rodmen, with a pick an 
sewer plat, over each street in the assignment to no 
there are any manholes which cannot be found. These ; 
holes which they fail to find should be noted and rey: 
at once to the main office with sufficient description tv 
able additional data being secured from the records. 

LOCATION SURVEYS—Unless otherwise instructed it 
be found preferable to complete the traverses and lo 
about the outer limits of the assignments, then travers: 
locate the parallel streets in one direction and finally 
streets running in other directions, Each traverse must 
closed, that is, the angle at each of the two closing point: 
must be recorded as well as the distance between them. © 
fine the location work to but one street at a time. 

At street intersections record angle to nearest manhole «| 
each end of cross streets from which traverse will late: 
closed. Next complete the location of all topography whi: 
is confined within the street lines upon which the travers: 
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being run. Do not duplicate 
street intersections when traversing the cross streets. 

All lines and topography shall be located direct from 
traverse points by the “angle and distance method.” Wher- 
ever possible the sewer line must be used for the traverse 
line and the centers of manhole covers as traverse points 
In which case all distances between manholes shall be meas- 
ured both forward and back and both measurements be re- 
corded. (Double distances measured only on main or bound 
ary traverse.) 

When street cars or traffic interfere with the occupyinze 
of manholes, traverse points shall be so selected as 
suits conditions, but preferably opposite manholes. In this 
case measure traverse lines and sewer line each once. For the 
method of recording field notes see sample field sheets, Figs 
1 and 2. At congested street intersections locate and record 
on the field sheets, which have the street and curb lines in- 
dicated upon them. 

(1) The data pertaining to sewers such as: Location of 
street and curb lines, corners, etc.; sewer center line; man 
holes; inlets and catch basins; levels. 

(2) If there are car tracks in the street or other data 
to be obtained which would crowd this first sheet, show on 
an additional sheet on enlarged scale the following: (1) Tra- 
verse lines and points; (2) curb lines; (3) water gates; (4) 
gas gates; (5) conduits, tracks, bridges and all such informa- 


the location of topography at 


best 


tion as required, but not pertaining directly to sewers (se: 
Fig. 2). 

At all manholes, offsets must be taken by continuous 
measurement from the manhole to car tracks, curbs and 


streets lines. 

As far as possible each field sheet must be completed as 
fast as the work progresses. 

When all the streets in an assignment have been tra- 
versed a sketch shall be made, showing each and every tra- 
verse line with the recorded angles and distances shown in 
their relative position. This sketch must accompany the field 


sheets when these are turned in as complete. 
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SEWER INVESTIGATION AT OUTLETS, MANHOLES, IN- 
LETS, ETC,—The investigation of sewers is a vitally import- 
ant part of this survey and the chief of party should not 
leave any such point of investigation until he is satisfied that 
he has secured and recorded all che information required or 
made adequate explanations on the field sheet why such in- 
formation could not be secured. 

While this investigation at manholes is being made the 
chief of party should examine each field sheet carefully to 
see that all data is clear and complete as regards location 
and investigation. 

A daily record of defective sewerage complaints, etc., 
should be kept in a pocket notebook and a written report of 
these facts made each week. This report is to accompany 
the regular weekly report, as hereafter provided for. 

LEVELS OVER MANHOLE TOPS—Under no circumstances 
must levels be taken at manholes until the bench-level cir- 
cuits have been run and properly reported from the main 
office as being sufficiently correct. Do not establish new 
benchmarks or manhole-level circuits, but run all levels to 
and from benchmarks established on bench-level circuits. 
Should any errors be found in levels do not erase the orig- 
inal notes, simply draw a fine line through the incorrect notes 
and place the correct figures close by. 

When the levels have been taken on manholes each field 
sheet should then be complete in every respect and ready to 
be sent in with the weekly report After having covered 
each street at three different times it is expected that the 
field sheet will be complete. 

FIELD SHEETS—Chiefs of party are cautioned against 
using a field sheet unless previously numbered. Each party 
chief will be given all the field sheets necessary for his as- 
signment, but each sheet will be charged to him. When these 
field sheets are returned to the main office he shall account 
for each and every sheet whether used or mutilated and 
whether of any apparent value or not. 

No field sheet shall be copied unless instructed to do in 
writing from the engineer in charge. 

REPORTS 

Besides the daily reports called for by the original in- 
structions each chief of party will make a weekly report 
showing the number of feet of sewer surveyed during the 
week. A copy of each weekly report shall be kept by the 
chief of party in order to avoid reporting as work done dur- 
ing the week, any work which has been previously reported. 

In addition to this weekly report of progress he shall re- 
port each week on a separate sheet any defective sewerage 
conditions as well as complaints which have come to his no- 
tice during the week. 

As noted under heading of BENCH LEVELS, a report shall 
be made at once as to sewer manholes which cannot be 
found. 


Insulating Wrappings for Large 
Water Mains 


For many years it has been pointed out in ENGINEER- 
“NG News, in commenting on the prevention of corro- 
sion and the mitigation of electrolysis of buried pipe and 
other underground structures, that complete insulation 
by impervious wrappings, etc., possessed great practical 
merits which apparently had been overlooked. It was not 
until Feb. 15, 1912 (p. 289) that it was possible to re- 
cord a wide commercial adoption of such a scheme. The 
practice of the National Tube Co. was then noted in the 


use of impregnated felts around small pipes (3 to 18 in.).. 


For several months now, the East Jersey Pipe Co., of 
New York City, has been making use of a process, along 
this general scheme of protection, in which impregnated 
burlap is wrapped on pipe at the factory. It is obvious 
that greater mechanical strength of the common protec- 
tive coatings against abrasion is secured during transpor- 
tation and installation, if some sort of fabric is wrapped 
around the pipe. The effective thickness of protection 
is also cheaply increased. 

The pipes are dipped in the regular pipe coating 
(“mineral rubber”) as usual and, after this coat has set, 
they are sent to a wrapping machine in which the pipes 
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are rotated on centers. What corresponds to the bed of 
a lathe in this case carries a shallow pan containing 
pipe coating maintained in a liquid condition by a fur- 
nace built under the pan. A carriage travels longitudi- 
nally over the pan carrying burlap strips 18 in. wide and 
wound on a reel. This is unwound from the reel, and 
wrapped on the pipe by the rotation of the latter and in 
traveling from the reel to the pipe the burlap is passed, 
by means of guide rolls, through the coating in the pan 
so that it becomes thoroughly soaked. The combination 
of the rotating motion of the pipe and the longitudinal 
travel of the carriage results in giving the pipe a spiral 
wound burlap covering with a lap of about an inch and 
strongly adhesive to the pipe. The company mentioned 
has issued the following specifications for engineers who 
desire such a wrapping. 

SPECIFICATIONS FOR BURLAP WRAPPING STEEL 
PIPE—After the pipe has been dipped in the mineral-rubber 
coating and the coating has sufficiently set to prevent flow 
in the subsequent operations, it shall be wrapped with 10-o0z 
Calcutta burlap, or equal, which shall be cut into strips 18 
in. wide and applied in the following manner 

Pipe shall be placed on centers of a wrapping machine 





A 54-In. Lock-Bar Steet Pree wirrn Satruratep 
BurtAp WRAPPING 


where it shall be slowly rotated. The burlap, which shall be 
carried on the reel of a carriage traveling longitudinally dur- 
ing rotation of pipe, shall be drawn from the reel by the re- 
volving pipe through a tank containing a hot solution of 
mineral-rubber pipe coating, and shall then be wound spirally 
on the pipe, the burlap being lapped upon itself to about the 
width of an inch, the tension of the burlap while winding 
being sufficient to cause the burlap to lap close and snug on 
the pipe, but not enough to strain or tear it. The wrapping 
shall be kept back far enough from the ends of the pipe to 
leave the rivet holes accessible and not interfere with the 
making of the field joints. After the pipe is laid, riveted, 
calked, and tested the field joints are to be wrapped with 
one wind of the burlap which has been immersed in field 
coating. 


Pipe wrapped in this manner has been furnished dur- 
ing the last ten months as follows: 


40,000 ft., 36-in. pipe for City of Winnipeg, 
16,000 ft., 54-in. pipe for City of Minneapolis, 
23,000 ft., 48 in. pipe for city of Minneapolis, 
2,200 ft., 36-in. pipe for Dill & Collins, Philadelphia, 
376 ft., 36-in. pipe for Montreal Water Works 


The cost of this wrapping is not excessive (from 35° 


to 60c. per ft. of pipe) and in the opinion of engineers 
who have seen it and used it, is a good investment. It 
is expected to add from ten to twenty years to the life 
of the pipe. 
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Condition of Experimental Telegrap 
Poles, Treated and Untreated, after 
Eight Years’ Service 


By C. H. TrrespaLe* 


PLAN OF THE ExprERIMENT—lIn the summer of 1905 
a number of treated and untreated poles were set in the 
Augusta-Savannah and Helena-Meldrinf lines of the 
Southern Bell Telephone & Telegraph Co., near Savan- 
Ga. 


nah, The experiment dealt with 816 poles, one-half 
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Ene News 
Fria. 1. Conprrion or SouTHERN WHITE CEDAR POLES 


AT SECOND INSPECTION 


southern white cedar and the other half chestnut, the 
treated poles being alternated with the untreated ones 
and the series arranged as shown in Table I. The seriee 
is repeated twelve times for each species, series No. 2 
beginning with pole No. 35, series No. 3 with pole No. 
TABLE I. SETTING PLAN OF POLES IN EXPERIMENTAL LINE 


ESTABLISHED IN COOPERATION WITH THE SOUTHERN BELL 
TELEPHONE & TELEGRAPH CO. NEAR SAVANNAH, GA. 


Pole Pole 
No. Preservative* sold as Condition No. Preservative* soldas Condition 
1 Avenarius carbolineum..Seasoned 18 No treatment. .. Seasoned 
2 No treatment. . . Seasoned 19 Creosote............. . Seasoned 
3 Avenarius carbolineum. .Seasoned 20 No treatment........ Green 
4 No treatment. Green 21 Imperial wood preservative Seasoned 
5 S&S. P. F. Carbolineum.... Seasoned 22 No treatment........ Seasoned 
6 No treatment... . Seasoned 23 Imperial wood preservative Seasoned 
7 8S. P. F. Carbolineum....Seasoned 24 No treatment........ . Seasoned 
8 No treatment. .Green 25 Creolin..... Seasoned 
9 Spirittine........ Seasoned 26 No treatment... Seasoned 
10 No treatment. .Seasoned 27 Creolin....... Seasoned 
11 Spirittine. Seasoned 28 No treatment. Green 
12 No treatment. Green . i eee Seasoned 
13 Creoeote......... Seasoned 30 No treatment Seasoned 
14 No treatment... .. .Seasoned 31 Tar.. ; Seasoned 
15 Creosote. areas ‘Seasoned 32 No treatment. . Green 
16 No treatment. Green 33 Tar. ; . Green 
17 Creosote..... Seasoned 34 No treatment. . Seasoned 


* See text for analysis of preservatives. 
Note.—The preservative was heated and applied to the poles with a brush; 
the poles were treated for a distance of 6 ft., beginning 2 ft. from the butt. 


TABLE Il. AMOUNT OF PRESERVATIVE APPLIED IN THE BRUSH 


TREATMENT OF SOUTHERN WHITE CEDAR 
Amman pet per pole 





Number Min. 
Preservative sold as of coats ib Ib. Ib. 
Avenarius carbolineum..... 2 3.6 4.7 2.6 
8. P. F. Carbolineum 2 3 5.3 2.8 
8S. P. F. Carbolineum. 1 1.6 1.6 1.6 
Spirittine 3 4.7 5.5 4.1 
Creosote 2 4.9 6.4 3.3 
Creosote 3 26a 8.0 5.6 
Imperial wood pre 2 4.4 5.3 3.4 
Ceeolia. ......<+ 2 6.0 7.4 4.5 
Tar 1 7.0 : : 
*Engineer in Forest Products, Forest Products Laboratory, 


Madison, Wis. 


tIn Forest Service Circular 104 the line is referred to as 
the “Savannah-Abbeville-Eastman” line. 
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h TABLE III. 
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AMOUNT OF PRESERVATIVE APPLIED IN THE | 
TREATMENT OF CHESTNUT POLES 


Amvens —_— per 










Number 
Preservative sold as of coats ib. Ib 
Avenarius carbolineum............... 2 4.1 5.1 2 
Avenarius carbolineum. . 1 3.7 4.6 9 
8. P. F. Carbolineum. 2 4.2 5.5 3 
8. P. F. Snape 1 3.2 3.9 2 
Spirittine...... 3 6.7 9.0 1 
Teosote . 2 7.0 10.6 $ 
Creosote......... 3 6.5 8.3 3 
CMOING Fe ins os niwieews 1 5.1 5.5 4 
Imperial wood preservative. ... . 2 5.4 7.0 3 
so bc waite Wie dis 4 Aloo s tree eee ce 2 6.4 8.4 4 
TOBE Sink 1 7.0 ae 
9, etc. The average amount of preservative absor}od 


by each class of poles is shown in Tables II and ITI. 

INSPECTION OF 1909—The first inspection of the |i, 
was made in April and May, 1909,* by representatiy.s 
of the American Telegraph & Telephone Co. and of { 
Forest Service. A careful examination was made of each 
pole and its condition noted. 

INSPECTION oF 1912—Another inspection of the ex 
perimental poles was made in February and March, 
1912. Owing to the advanced stage of decay found at 
this inspection it was. necessary to change somewhat the 
manner of presenting the results. 

tn Figs. 1 and 2 the relative efficiencies of the various 
treatments are compared by classifications of the poles 
into four main groups, consisting of sound, slightly de- 
cayed and badly decayed poles, and those decayed to such 
an extent that removal was necessary. 

The amount of deterioration is also shown by the de- 
crease in the circumference of the poles. The circum- 
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Fig. 2. Conpition oF CHESTNUT PoLEs AT SECOND 
INSPECTION 


Eno News 


ference at the point of greatest decay (usually near the 
ground line) was measured, first scraping away the dis- 
integrated wood, and was subtracted from the original 





*The report of the first inspection was published orig- 
mally in Forest Service Bulletin 84, “Preservative Treatment 


of Poles,” by Wm. Kempfer. 
+The inspection party consisted of John Kirksis, represent- 
ing the Southern Bell Telephone & Telegraph Co., E Grif- 


fen, representing the American Telephone & Telegraph Co., 
and C. H. Teesdale, representing the Forest Service. Sum- 
mary tables showing the condition of the poles were pre- 
pared separately by the American Telephone & Telegraph Co. 
Although all members of the inspection pare had been in 
practical agreement in regard to the condition of the poles 
slight discrepancies appeared when the two sets of summaries 
were compared. The differences were not sufficient to affect 
the general results shown by the inspection and it was there- 
fore considered unnecessary to attempt to bring the two sets 
of figures into closer agreement. 
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-umference* at or near the same point. However, in 
iny eases decay occurred in the interior of the poles 
d left either a sound outer shell, or formed “pockets.” 
the latter case the width and depth of the pocket was 
certained and the circumference measurement was cor- 
-ted to allow for the reduction in strength due to this 
ecay, according to the formula of the American Tele- 
-raph & Telephone Co. 
When the outer shell was intact it was sometimes 
ieemed inadvisable to penetrate it to determine the ex- 
tent of the decay; in such cases the necessary correction 
to the circumference measurement could be only roughly 
approximated by the appearance and “sound” of the 
poles. These conditions affected approximately 50% of 
the untreated cedar poles (not including the removals) 
but were much less prevalent in the treated cedar and in 
the chestnut poles. Poles entered as removals are not 
included in the calculations of loss of circumference. 


Discussion OF RESULTS 


SourHERN Wuite Crpar—Most of the untreated 
cedar poles were found to be in a state of advanced de- 
cay, as is shown by the fact that nearly 60% were classed 





Fic. 3. Per Cent. or REMOVALS AND AVERAGE Loss OF 
CIRCUMFERENCE OF PoLEs REMAINING IN LINE AT 
Srconp INsPecTION—SouTHERN WHITE CEDAR 


among the removals. The sapwood was entirely de- 
cayed in every case and all but 20% were badly decayed 
in the heartwood. 

The treated poles were in a much better condition; 
excepting those coated with tar, which proved of no value 
as a preservative, 28% were still perfectly sound, and 
only 29% were badly decayed or removed. The failure 
of the treated poles was probably due in many cases to 
the exposing of untreated wood in the interior of the 
poles after the: treatment had been applied, due either to 
checking or to some other, cause. Had the penetration 
been considerably deeper than that obtainable by a brush 
treatment much longer life would certainly have been 
secured. 

As in the first inspection, white ants, or termites, were 
very commonly found in the poles; their destruction was 





*Measurements made at the time of the first inspection 
were used; in cases where a part of the wood had already 
disintegrated at that time, due allowances were made. No 
measurements were available for some of the chestnut poles, 


and in such cases the decrease was estimated from the depth 
of decay. 


tThe seasoned poles were in somewhat worse condition 
than those set green. The former had been held for from 
one to two years before they were set, and it is probable that 
the conditions were such that en eens fungi were 
able to get a start during this period. 
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confined largely to the untreated poles and to wood which 
the preservative had not reached beneath the protecting 
bands of the treated poles. These insects excavate gal- 
leries in the wood and it appeared that to some extent 
they hastened decay, although it may be that they fol- 
lowed, rather than preceded, the decay. 


As the borings of the termites were in nearly all cases 
accompanied by decay, it was usually impossible to de- 
termine which agency was primarily responsible for the 
destruction; and in the tables no distinction was made 
between these two causes of deterioration.* 

CHESNUT Potes—The chesnut poles were found to 
be in a much better condition than the cedar. Some 
63% of the untreated poles were still only slightly de- 
cayed, while of the treated poles (excluding tar coating) 
91% were either sound or only slightly decayed. The 
average life of untreated chestnut poles cannot be esti- 
mated because of the small number of removals made to 
the time of the most recent inspection. 


SUMMARY 
The following conclusions may be drawn as a result 
of this experiment: 
AVERAGE. LOSS IN CIRCUMFERENCE OF 


POLES REMAINING IN LINE, INCHES 
5 

















Fia. 4. Per Cent. or REMOVALS AND AVERAGE Loss OF 
CIRCUMFERENCE OF PoLES REMAINING IN LINE AT 
Sreconp INsPpEcTION—CHESTNUT 


(1) From the results of the first and second inspec- 
tions it is apparent that the average life of the untreated 
seasoned and green southern white cedar poles in this 
line will not exceed 7 to 8 years. 

(2) Seasoned poles set untreated show a larger per 
cent. of removals and a larger per cent. of poles seriously 
decayed, than the green ones. This is probably due to 
the length of time the seasoned poles were held before 
they were set. 

(3) Poles coated with tar are in approximately the 
same condition as untreated seasoned poles. Although 
the per cent. of removals is less, the per cent. seriously 
decayed is greater. 

(4) Good results were obtained with all preservatives 
except tar. In general, better results were obtained with: 
coal-tar products than with wood-tar products. 

(5) The results obtained with the carbolineums were 
only slightly better than with coal-tar creosote. 

(6) The southern white cedar poles brush treated 





*It is stated by the Bureau of Entomology that white ants, 
while usually confining their work to the outer layers of 
wood where there is incipient decay, will often completely 
honeycomb the sound wood of poles. See Bulletin 94, Part i, 
“Damage to Chestnut Telephone and Telegraph Poles by Wood 
Boring Insects,” by Thos. E. Snyder (see “Eng. News,” May 
4, 1911, p. 542.) 
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with good preservatives showed less decay than untreated a tenes 45.10% , 
chestnut poles, but were decayed more than the treated Tar acids...... 9 cc. s 
chestnut poles. TABLE VIII. PRESERVATIVE SOLD AS IMPERIAL wox 

. ' SERVATIVE 
(7%) Fewer removals and fewer badly decayed poles agen 
were found in the portions of the line running through on P 
e | f 5 7 Color. sae'g aa iN Greenish-black Gre 
Ww : "@ “ati : : i ier si j : . t ific gravity at Ricise sid cues 1.035 l 
swamps and wet loc ations than in drier situations. The } ies pee " KM 
worst. conditions were found in cultivated fields and dry Burning point 129° C. I: ‘ 
sandy situations. Distillates: 
. + . . »\ene . « x € > 

(8) Brush treatments with a good preservative give ae. ee 2% 3.1 

ine 20. ife 1S 8 icle , wa . > From 235° C. to 315° C. 26.00% 24.7 
an increased life to poles suffic ient to pay well for the Residue at 315°C... we 3 
cost of treatment. It is quite evident, however, that the oie, 3? C. to 4.4°C.. : He on eration No sey 
amount of preservative absorbed by the wood is not suf- Mineral matter........ 0.04% 


ficient to insure any great degree of permanency to the 


TABLE IX. PRESERVATIVE SOLD AS CREOLIN 


protection. Decay in treated poles was usually found to Series I Seri 
ave pene od the thin protective coating at one or two  Color.. Light-brown == Light-i 
have penetrated the 1 protective ¢ ating at one or two Soler. aviiy at 38°C... wo f 
points and to extend for considerable distances under- Ss 
. ah) ° Distillates: 
neath the sound outer portion. To be really effective Below 170°C... KC 26.66 % 96.90 
ieati : ar Cle > . oon. ‘rom 170 . to 20. * 39 7 0.10 
the ee . should be reas ient to treat all the sap From 205° C: to 210° C 9.27% 
wo di > case of ches ) > some n From 210° C. to 235° C 25.92¢ 
ood and in the cz f chestnut probably some of th ree Teee te te aan 0 
heartwood. From 240° C. to 270° C... 15.98% 0.15 
From 270° r: to 300° C. i 
APPEN Above 300° C.... 4.24% 0.85 
— Loss. . 0.54% 2°00 
IV. PRESERVATIVE SOLD AS AVE) sc TEE She Sol tea YOO at teh eS oe Ee, ae Pane eee - 
TABLE RESER I AS AVENARIL ; CARBOLINEUM Total 100.00 % 100.00 
Series Series IT et ine ' 
Color... . ; Red-brown Red-brown egethak = 2 Be Pn 
Specific gravity at 17°C... 1.121 1.122 Sar ecide 19 oc. lec 
Mineral raatter........ 0.160 0.050 : ala Sticks 
: : ° Note Sticks and Sticks, sand, 
aor a point. 137° * 137° Cc other foreign and other for- 
urning point....... 164° C 168° C matter present. eign matter 
Distillates: present 
Below 235° C.. 0.41% 0.61% Analysis of. Preservatives—Samples of the preservatives 
“seas e DoE RR bea Pee 0.19% 0.22% used for the treatment of experimental poles in the Augusta 
coon — Cc. oe. ate k 1°. 29 oe Sevenaes os ae ee aaee were aaa eee by - en- 
tesidue above olt tenes _ 40. 0 2.20% gineering department of the American Telephone elegraph 
Solids, 1 7° C. to 4.4° C No separation No separation Co. These analyses were made in accordance with the com- 
Tar acids seeene 1.12% 1.16% pany’s methods for the analysis of creosote and carbolineum 


*Manufacturers’ analysis: Color, red-brown; specific gravity at 21° C., 
1.126; viscosity at 21° C., 115.860; mineral matter (ash), 0.047%; flashing 
point, 127° C.; burning point, 179° C. distillates—from 220°C. to 260° C., 
4.5%; from 260° C. to 274° C., 1%; from 274° C. to 302° C., 20%; naptha- 
ene, very slight trace; mineral acids (HC1, H,SO,), very slight trace; phenols, 
very slight trace. 


TABLE V. PRESERVATIVE SOLD AS 8. P. F. CARBOLINEUM 


standard at the time these treatments were made (1905). The 
results of the analyses are shown in Tables 1V-IX. 
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Series I Series II 

Color. . Red-brown Red-brown 
Specific gravity at 17° C 1.134 1.134 
Flashing point. 135° C, 135° C. 
Burning point 163° C. 162° C. 
Distillates: 

Below 235° C 0.35% 0.31% 

Loss... 0.13% 0.19% 

From 235° C. to 315° C. 28.84% 30.10% 

Residue over 315° C : 70.68% 69.40% 
Solids, 1.7° C. to 4.4° C No separation No separation 
Tar acids...... 1.30% 1.30% 
Mineral matter 0.31% 0.47% 


TABLE VI. PRESERVATIVE SOLD AS SPIRITTINE* 


Series I Series II 

Color... .. Green-black Green-black 
Specific gravity at 17° C 1.032 1.031 
Flashing point. 90° C. 90° C. 
Burning point. . 99° C. 101° C. 
Distillates: 

Below 235° C.. 15.14% 14.97% 

MEBs vase’ 0.65% 0.53% 

From 235° C. to 315° ¢ 26.23% 25.60%, 

Residue above 315° C.. _ 57.98% 58.90% 
Solids, 1.7° C. to 4.4° C No separation No separation 
Tar acids........ 15.40% 16.30% 
Mineral matter. 0.14% 0.02% 

* Manufacturers’ analysis: Color, green-black; specific gravity, 1.03; 


flashing point, 78° C.; burning point, 93° C.; distillates—below 315° C., 37.40% 
above 315° C. 52.69%; coke and gas corresponding to, 9.91%. 








TABLE VII. COAL-TAR CREOSOTE 
Series I Series II 
Color Greenish-brown Greenish-brown 
Specific gravity at 38° C 1.035 1.035 
Distillates: 
Below 170° C...... 0.17% 0.09% 
From 170° C. to 205° C. 1 25% 0.709 
From 205° C. to 210° C.. - 14% 0.74 
From 210° C. to 235° C... 43.96% 45.92 
From 235° C. to 240° C..... 6.66 % 6.12 
From 240° C. to 270° C...... 19.48% 20.03 
a at eee ay 10.07 9.61 
Reties chews O80" C............200000cace 17.00% 16.30 
RIOGE. cen secs eae eesececeneves 0.27% 0.49% 
RE. oa be 5 ciaega ene aotceee sine 100.00% 100.00% 





Hartford, the capital city of Connecticut, has a pop- 
ulation supplied with water estimated to be 126,590 at 
the present time. The city has a gravity supply derived 
from streams and impounding reservoirs, the original es- 
tablishment of which dates from 1854. The average dail) 
consumption of water is 8,640,000 gal., or 68.2 gal. per 
capita. There are 13,278 service taps, 98.7% of which 
are metered, 

“In the latter part of the year 1911 the city began work 

on an extensive project for an additional water-supply ; 
and on Jan. 1, 1912, the construction and maintenance 
work of the water department was placed in charge of 
Caleb Mills Saville, former Division Engineer of the 
Metropolitan Water-Works of _ Boston, Mass., and more 
recently in charge of the Third Division of the office of 
the Chief Engineer of the Panama Canal. 

Under Mr. Saville’s direction a new organization of 
the engineering staff was effected, the scheme adopted 
being that shown by the accompanying chart. The work 
of the department includes, besides the routine mainte- 
nance and additions to the present water-works and city 
service equipment, the preparation of plans and the su- 
pervision of construction of two new large reservoirs, 10 
to 20 miles, northwest of the city, and their incidental 
dams and conduit systems. 





*Based on Annual Report of Board of Wat mis- 
sioner for year ending Mar. 1, 1913. ee 
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\ glance at the chart shows that all division and sub- 
-jsion heads report directly to the Chief Engineer, who 
thus in direct touch with every phase of the week: 
ere are in reality but five main divisions, the adminis- 
itive, designing, distribution divisions and the two di- 
sions in charge of the reservoir projects. Under the 
‘ministrative division may be grouped the two head- 
arters divisions, for special work and for general work, 

od the distribution system maintenance work, which is 
nder the direct supervision of the various foremen. 

The Designing Division under the Designing Engineer 
ias charge of the preparation of the detail plans and 
-pecifications for all new work both of the reservoir and 
distribution systems. The work of this office includes, be- 
sides plans for construction work, a great deal of draft- 
ing work on general maps, work tables, diagrams, ete., 
for studying various projects. 

The Distribution Division under an Assistant Engineer 
makes surveys of all streets in which new pipes have been 
laid, to make permanent records of the locations of all 
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main pipes, service pipes, gates and hydrants. This di- 
vision also investigates leaks in the distribution system 
by gate-valve tests, pitometer surveys and general inspec- 
tion work. Check valves in use on all fire mains supply- 
ing factories having auxiliary supplies from other than 
city mains are tested regularly each month. This di- 
vision has supervision of the work of cleaning water 
mains, which is done under contract; besides, of course. 
the usual routine engineering work in connection with 
maintenance. The actual work of laying and repairing 
water mains, making service connections, installing me- 
ters, etc., is under independent foremen, who are respon- 
sible only to the Chief Engineer. 

The Headquarters Division consists of two independ- 
ent units, the first in charge of an Assistant Engineer 
engaged in special hydrographic work in connection with 
stream-discharge measurements, and second in charge of 
an office chief who looks after the general administrative 
and clerical work relating to construction. The Labora- 
tory Assistant, or Chemist, reports directly to the Chief 
Engineer. His work, besides the usual routine of water 
analysis, has included percolation tests of soils at a pro- 
posed new dam site, tests of the corrosion of iron and 
steel plates to compare the relative merits of ingot iron 
and steel for pipe lines, and tests to determine the feasi- 
bility of using Connecticut River water dosed with hypo- 
chlorite of lime in case of emergency. 


ENGINEERING 


NEWS LO8? 


The Reservoir Division, in charge of a Division Engi- 
neer, has the supervision of the existing water-supply res- 
ervoirs. This division keeps rainfall records and _stor- 
age records for each watershed and reservoir, a daily ree- 
ord of total water consumption, makes investigations of 
the leakage through and under dams, and looks after the 
usual maintenance work on reservoir grounds and equip- 
ment. This division also has charge of surveys and con 
struction of the part of new tunnel and conduit which 
comes within the old reservoir watershed. 

The East Branch and Nepaug Division is the engi- 
neering staff in charge of the surveys and construction 
of the two new reservoirs, dams and incidental strue 
tures. Besides surveys and supervision of construction 
this division also prepares the general plans, maps and 
profiles for use of the Designing Division. 


.* 
ee 


Motor-Bus Operation 


{Report to the Mayor of New York, by John A. McCollum, 
Assistant Engineer, continued from “Engineering News,” Nov 
20, 1913, p. 1052.) 


COST OF OPERATION 
LONDON—The operating companies are very loath to di- 
vulge accurate details as to the cost of operation, for use in 
a public report. From information obtained, however, it 
would seem that the average cost of operation of the Lon- 


‘don General Company may be stated to be roughly as fol- 
lows: 


‘ Per Vehicle 
Mile 
EE | ANON G8 Dd ar ES 0 ole en eg ie eae ah 15 cents 
PMUOTORS, Ceprecimtion, O06 ciccccciccvecccoevecee 02 cents 
DL Sade sna aaa Cee eo weak ee ea cadens a0 ae 17 cents 
The National Steam Car Co. claims that the cost is a little 
less than that of the London General Omnibus Co. By 


the use of kerosene for fuel, it avoids payment of the fuel 
tax of 3c. per gallon on gasoline, which is equal to about 
0.4c. per vehicle mile. 

Thomas Tillings, Ltd., submits the following figures as to 
the cost of running its type of cars 1,387,031 miles in 1912: 
Running and maintenance 


+eSO CEN COHEN SACP HbeeS 2.326 « 
i id ck & 4 V8.0 0.0 A'S HAR OS 6A VRP BEl s brke4.eh mee 2.210 «. 
Ss ok ha cele nds Sead Rae ee Co eee eS ack new’ ® 2.614 ¢. 
Gasoline, lubric ating oil, ‘gr ease and paraffin .... 2.394 « 
i METI? 1°. 4:5 «a2 Cuumsiipaiin ee N bon bows cacuda 0.150 « 
Rents, rates, taxes, garage, lighting, water, trade 
vehicles, de eres SUNN ddieducarare¥eocenecaceds L972 ¢ 
Conductors ‘ bOUN eo Webudhet ceed aeeeews eu seeoee’s 1.694 « 
NOS © oe i add CAP UK ORME 6 va Rb a bete wn 0.470 « 
II, ira a cle tee Cd eet ee a tek ee ee 0.534 « 
ee ee SOU MANE. +s bin bn ci eavedameve te peon bal 14.264 ¢. 


The costs as given for the operation of the cars used by 
the General Omnibus Company and the National Steam Car 
Company are very approximate, and were not given in de- 
tail. 

The figures as furnished by Thomas Tillings, Ltd., are used 
by the Tillings-Stevens Company, the manufacturers of the 
omnibuses used by Tillings, and may include the cost of work- 
ings of cars other than those actually used in the streets of 
London, and are given to show the economical features of the 
Tillings-Stevens bus. 

PARIS—The following table of cost is given by the Com- 
pany as approximate, and it is believed by the company that 
certain of the items are susceptible of reduction in the future. 
The figures given by the company were in decimals of francs 
per kilometer, but this has been reduced to cents and deci- 
mals thereof, per mile, in order to compare with the data 
given for the operation in London: 


Maintenance of chassis 


shecbcwenwekevsod $cessoses 4.022 c. 
Maintenance of bodies ...........ccsccecees wan ene 0.928 ¢. 
en GG THOU on cui was weables sods ote whee 3.714 e. 


Brushing and cleaning and lighting and heating of 


diva. dae oes’ CA0RAW ROMER SUSE bCC Es Cabice ee 0.821 ¢. 
Fuel, including the City toll thereon .............. 6.574 «, 
ORL, ‘MpeNSe OE WESTE 2 on ccccccecéccciéc ebéene eee 0.650 e. 
ED ow 4004 dd db os 0 de Gd tad eed bb hbase aetene 3.094 ©. 


Expenses at the depots (supervision, lighting, mo- 

tive power, tolls, shippers, ete.) ........... ane 1.857 ec. 
Average cost per mile ......... FoR OCee a cossoeoes 21.660 ce. 

This does not include reserve funds for renewals, nor ex- 
penses of actual operation (conductors, drivers, inspectors, 
etc.), nor general expenses (administration, insurance, ac- 
cidents, taxes, franchise payments, maintenance of buildings, 
etc.) 
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NEW YORK—tThe annual report of the Fifth Avenue 
Coach Co., submitted to the Public Service Commission for 


the First District, covering the operations of that company 
during the year ending June 30, 1912, states that there were 
in operation 81 vehicles during the year, which were oper- 
ated a distance of 1,440,841 miles. Using this mileage and 
the items of operating expense given therein as a basis, the 
average cost of operation per mile was computed with re- 
sults as follows: 





Maintenance, buildings and fixtures ........... 00.035 ¢ 
OE ee cb Wee caked wand des < dd Sab eK ee ke ae 03.132 c 
PURO NO, EURO 8. 6 ssc csavcned ne etwas ous 07.208 c 
Conducting transportation 17.565 ¢ 
Damages and injuries ................ 03.042 c¢c 
OROTRE CRPOMOES is vccscceeveces 02.308 c 
Total operating expenses per mile ............... 33.290 ¢ 
Depreciation of vehicle equipment, figured at the 

monthly rate of 1-36 of total cost ........... 05.311 ¢c. 
PE vn 0b 08060 cab wie Kee Ceretebapesecesawene 02.697 c. 
Total operating cost per mile, including deprecia- 

CRO OE SOROS oc cede cdsiecvenene SaKeewSh 6 oes 41.298 c. 


The cost figures as given above for London and Paris are 
only approximate and practically of no use in estimating the 
cost of operation in New York and other American cities. 
The cost of labor, particularly skilled mechanical labor, is a 
great deal less in those cities than in New York and some 
advantages may also be obtained in the original cost of a 
well constructed vehicle as well as in the upkeep. Differ- 
ent types of vehicles are operated in each city, and this, no 
doubt, has also a large bearing on the operating cost per 
mile. The vehicle used in Paris is much heavier than the 
London type, though the capacity is about the same or less, 
while in New York there are various types of vehicles includ- 
ing some which have a much larger capacity than those of 
either London or Paris and of a greater weight. This prob- 
ably would not, however, account wholly for the greater 
difference in cost of operation over that of London and 
Paris. 


SUPERVISION OF MOTOR OMNIBUSES IN OPERATION, 


LONDON 


The rules applying to motor licensing and operation of 
motor-stage carriages now in use were issued in August, 
1909. The rules permit only the operation of omnibuses 
weighing 2 tons 10 cwt. or less, unladen, or weighing not ex- 
ceeding 6 tons laden; the distribution of laden weight be- 
ing 4 tons on rear and 2 tons on front axle. In computing 
laden weight, 140 pounds is allowed for each passenger and 
member of crew; the number of passengers being in any 
event limited to 34, 16 inside and 18 outside. This was a 
decided reduction in weight of vehicle over that formerly 
used. The manufacturers and proprietors of omnibuses at 
first felt that it would be impossible to design a vehicle of 
this weight which would give efficient, economical and sat- 
isfactory service. However, this has been done, and all are 
now satisfied that the present type of vehicle is much better 
than any which had heretofore been attempted. 

A new type of motor vehicle intended for licensing must 
be submitted to Police Headquarters for inspection, to- 
gether with a proprietor’s certificate of registration and a 
manufacturer's certificate stating that the vehicle is in every 
way fit for use as a public carriage. If a vehicle is approved 
by the Police Department it then goes to the Noise Com- 
mittee, which committee consists of three men appointed by 
the Commissioner of Police, but outside of the Department 
of Inspection. This Committee then submits the vehicle to 
three general tests: 

(a) Operation of vehicle loaded to full extent. 

(b) Operation on a gradient of 1 to 16 or 17 for a dis- 
tance of about 600 yards. 

(c) Operation on level. 

Each member of the Committee marks the rating of each 
noise test separately, and the average of the three ratings is 
taken as final, and, if passed, the license is issued and the 
vehicle is permitted to operate upon the streets. 

During the year 1912, 2908 motor omnibuses were licensed. 
The number of reports of defects of motor omnibuses made 
by the police during the same period was 13,117, 7677, or 
more than one-half of the reports, were made because 
vehicles produced an undue amount of noise. This rigid in- 
spection by the police has certainly had its effect. The noise 
caused by the motor traffic in the most congested places in 
London is not such as to attract particular notice, though 
the density of traffic at such places is astonishing. 

The provision of the Motor Car Act relating to the speed 
or motor power is as follows: 

“If any person drives a motor car on a public highway 
recklessly or negligently, or at a speed or in a manner which 
is dangerous to the public, having regard to all the cir- 
cumstances of the case, including the nature, condition and 
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use of the highway, and to the amount of traf 
actually is at the time, or which might reasonab) 
pected to be on the highway, that person shall be gu 
offense of this act.” 

Under this provision, the policeman is made t ’ 
(in so far as the issuance of summonses is conc if 
whether there is excessive speed or reckless, neg 5 
dangerous driving, and the policeman is generally 
the courts. 


SPEED OF THE MOTOR BUS 


LONDON—The Police Regulations require omni} 
be so geared that the highest speed shall not be i 
of the maximum laid down by the Local Governing 
namely, 12 miles per hour—or to be fitted with an a 
device which shall give a constant warning as often 
long as the speed of twelve miles per hour is exceed: h 
provision is not enforced by the police. The motor 
prohibits a speed in excess of 20 miles an hour, th: 
Governing Board having the right to further limit th 
in certain districts. 

Omnibuses of the General Company are started fr the 
garages on a fixed schedule and are allowed a fixed tine ¢ 
cover the route. Inspections are made at various po 
determine whether or not the driver has exceeded the 
necessary to reach the point where the inspeation is made , 
time permitted for covering a route is arrived at after elap- 
orate experiments, in which both representatives of th: ym- 
pany and the drivers take part. Complete logs of the journ:, 
are taken throughout different hours of the day and averaged 
by a timing committee, which decides how much time should 
be allotted during different periods of the day to travel th 
route. 

The average speed between 9 a.m. and 7:30 p.m., inc! 
stops, for seventy-seven routes, as computed from the 
age speed of each route furnished by the company, is about 
8.1 miles per hour, while the maximum for a route is 10.8 
miles per hour, and the minimum is 7.4 miles per hou: 

It is stated that the point-to-point speed of the motor bus 
increased considerably with the development or improvement 
of the vehicle, without increase of the maximum speed. This 
has been brought about by the more frequent service dimin- 
ishing the number of stops per vehicle and by the more rapid 
acceleration of the newer types. The motor bus as compared 
with the double-deck surface cars has a distinct advantage 
in that its capacity is less; therefore the stops are 
frequent. The capacity of the motor bus is one-half that 
of the London double-deck surface car; consequently, two 
motor busses are required to do the work of one car and the 
number of stops per bus may not exceed one-half that of 
the surface car. 

Tests were made on September 2 and 3, 1913, to determin 
whether the speed of the motor bus, as compared with that 
of the street surface cars in New York, bore the same ratio 
as in London. It was found, judging from the few 
made, that the motor-bus speed from point to point, includ- 
ing stops, somewhat exceeded that of the surface car, but 
this difference was probably to a degree caused by the 
larger number of stops made by the surface car hecause of its 
larger capacity. 

PARIS—The speed of the motor bus is considerably 
greater than in London. One reason, no doubt, for this is 
that there is scarcely any congestion of street traffic in Paris, 
while in London the congestion is great. The vehicle used in 
“Paris is geared for a somewhat greater speed than that in 
London, and this, together with the heavier vehicle, produces 
a great deal of street vibration as well as an impression that 
the vehicle is traveling faster than the actual speed. The 
omnibus travels considerably faster than the Paris street 
cars, the difference being considerably greater than in Lon- 
don. 


S to 
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tests 


LIFE OF VEHICLE, COST, DEPRECIATION, ETC. 


LONDON—It is difficult to state what the length of life 
of motor bus is. The system of inspection and repair of the 
vehicles in use by the London Omnibus Company is most 
complete. Under normal use a vehicle is off duty 10% the 
time. Wearing parts are interchangeable and are easily re- 
placed. A general overhaul occurs once each year, just be- 
fore the vehicle is submitted to the Police for a renewal of 
license. Under this system, but few of the parts are left 
which belonged to the original vehicle except the frame and 
axles, after a few years’ operation, and it can at no time be 
said that the vehicle is unfit for service because it is worn 
out. It has been estimated that the normal life under thse 
conditions might be ten to twelve years, or probably longer, 
but experience up to this time has shown that a vehicle be- 
comes obsolete after five or seven years’ use because of im- 
provements in design which make the new vehicles more et!i- 
cient and economical in operation. But very few of the 
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vehicles which were used by the General Omnibus Co. a few 
-ears ago are now in operation. 

"Phe price of the vehicle used by this company varies from 
23500 to $4000 each. However, this is the list price, and is 
without doubt materially decreased when a _ considerable 
1umber of vehicles are ordered at one time. Assuming, there- 
ore, that when bought in quantity these vehicles cost $2500 
and that the normal life is six years, a replacement fund of 
about $400 a year would be necessary for each vehicle. As a 
matter of fact, I believe this sum is not far from that set 
aside by the London General Company. 

The National Steam Car Company sets aside one-sixth of 
the cost of the car each year and it is claimed by that com- 
pany that it now has cars in operation which have been in 
service eleven years. The cost of this car, however, when 
new, is somewhat greater than the gasoline cars used by the 
General Company. The National Company also claims that 
97 per cent. of its fleet is in operation throughout the year. 

PARIS—What has been said about the inspection and re- 
placement is also true with respect to the vehicles used in 
Paris. The type of cars now in use has been operated less 
than three years and is therefore of comparatively new de- 
sign. The cars, however, are repaired and parts replaced in 
such a manner that the vehicle is practically in a perfect 
state of repair all the time. The cost of the Paris bus is con- 
siderably greater than that used in London. It is said to be 
more than $4000, and an ample depreciation fund is provided 
to take care of replacement. 


FINANCIAL CONDITIONS OF OMNIBUS COMPANIES 


The General Omnibus Company, having attained a practi- 
cal monopoly, has increased its service both by schedule and 
territory and must necessarily maintain a complete, efficient 
Service in the entire territory to prevent competition. It is 
without doubt operating many lines which in themselves 
show a small profit. 

The percentage of gross receipts required for operation, 
compared with street railways, seems very high, being more 
than 90 per cent. During the last six months of 1912, the 
cost of operation was 92.3% of the gross receipts. This, 
of course, includes maintenance and _ depreciation. The 
capital invested, however, is very much less than the cor- 
responding investment in street surface railways by the Lon- 
don County Council, the proportion being, in comparison with 
the number of passengers carried in 1912, as follows: 


Passengers Capital 
Carried Invested 


London County Council Tramways .. 512,652,652 $53,000,000 
London General Omnibus Co. ....... 492,858,934 15,500,000 


From this it is easily seen that the capital required in 
the omnibus business per passenger carried is far less than 
similar capital for street surface railways as operated in 
London. With, therefore, this small capital investment, the 
operations of the London General Omnibus Co. are considered 
to be very profitable, even though the operating expense, as 
compared with the gross receipts, seems to be abnormally 
high. 


ACCIDENTS 


The increase in the number of accidents caused by omni- 
buses and motor vehicles in London streets resulted in the 
appointment of a parliamentary committee in November, 
1912, to inquire into the circumstances which led to the in- 
creasing number of fatal accidents due to omnibuses and 
other forms of motor-driven vehicles and to make recommen- 
dations as to measures to be taken to secure greater safety. 
This committee was re-appointed in March of this year, 
volumes of testimony were taken, and on August llth the 
committee made its report. 

The report of the Committee gives the following statistics 
with respect to fatal accidents caused by motor omnibuses in 
both the Metropolitan police area and in the ancient city of 
London: 


Per 1000 
Year Licensed Fatalities Busses 
RO FS Perens Stweeastsdvaes 1189 59 50.0 
SPIO oe deces ie cbawbuaeethewae 1200 70 58.3 
OER 4s vav bedne* we vbbeaedeece 1962 114 58.1 
RRR a tah sa bk tales Cok Rae 2908 182 62.6 


The same report states that the Metropolitan police give 
as the result of motor-bus operation for the first six months 
of 1913, 87 deaths and 1582 accidents, and that on the as- 
sumption of the number of omnibuses being 3000, public car- 
riages 11,000 and estimated private power vehicles 14,000, “a 
very serious disproportion of fatalities caused by motor 
omnibuses is shown.” 

Recommendations of the Committee in part are: : 

1, That all mechanical stage carriages and hackney, car- 
riages be brought under closer control. 

2. That the routes, time tables and number of stage car- 
riages be subject to municipal regulation. 

3. That the design of mechanical stage carriages be sub- 
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ject to a new traffic branch of the Board of Trade (which it 
recommends be established), with independent expert advice. 

4. That the licensing of stage carriages be a duty of the 
local authorities subject to right of appeal to the New Tariff 
Branch of the Board of Trade instead of a duty of the Police 
as at present. 

5. That special speed limits for motor omnibuses and 
other heavy motor traffic be imposed for conditions especially 
dangerous. 

6. That closer control of traffic be exercised by the police. 

7. That traffic points be fixed at a greater number of 
crossings. 

8. That more refuges in the streets be provided. 

The omnibus companies deplore the many accidents which 
have occurred, and the rapid increase in their number and 
have devoted considerable energy to obtain means for their 
prevention. Rewards have been offered by the General Com- 
pany for safety devices. Many suggestions have been re- 
ceived by that company and fenders have been designed for 
the rear wheels, which are being supplied to the vehicles as 
fast as can conveniently be done. This fender is so simple 
it seems strange that its use was not long ago demanded. 
It has already been the means of saving several lives, it is 
said. No practical device has yet been designed for defend- 
ing pedestrians from the forward wheels, but it is believed 
that such a device will eventually be found. The number 
killed by the forward wheels about equals the number killed 
by the rear wheels, which means that safety devices for the 
rear wheels only should materially reduce the nun.ter of 
fatal accidents. 

The development and the increase in number of the motor 
busses have been so rapid that it is not astonishing that many 
accidents are caused by their operation. The motor bus used 
in London is considerably heavier and larger than the aver- 
age motor vehicle in use, though the number of heavy me- 
chanically propelled commercial vehicles in operation in Lon- 
don is very great. The increase in the number of motor 
busses has, of course, made it difficult to develop efficient 
drivers who have the quickness and instinct to avoid acci- 
dents. It is stated that drivers of horse omnibuses have 
made the best drivers of motor omnibuses, when they have 
been of such age and strength as to be available for that 
purpose. The efficiency of that class of drivers is said to be 
due to the long training in driving horse vehicles in the 
Streets and the instinctive ability to avoid accidents gained 
thereby. With such rapid increase in numbers, a large pro- 
portion of the drivers are what may be termed “green,” not 
having had the experience in street work to give them the 
highest mark of efficiency. An elaborate training school is 
maintained by the company and each man is submitted to 
several weeks’ training at the expense of the company be- 
fore he is permitted to operate on the streets independently 
of supervision. 

There are many features of the design, operation, regula- 
tion and control of the motor bus which have a direct bear- 
ing on the number of accidents resulting therefrom, but even 
with the best design and most efficient control accidents will. 
without doubt, occur in large numbers as a result of a large 
fleet of busses. 

PARIS—No definite statistics with regard to accidents 
could be obtained in Paris, aside from the fact that accidents 
were rapidly increasing in number. Practically no conges- 
tion of traffic exists in Paris, and the absence of heavy motor 
vehicles (aside from omnibuses) is striking. Street super- 
vision is by no means as thorough as it is in London. The 
number of motor cabs is increasing rapidly and it is believed 
that if definite statistics could be obtained, a large number 
of accidents would be shown to have occurred both from mo- 
tor omnibuses and cabs. 


GENERAL DISCUSSION, COMPARISONS, FRANCHISE 
TERMS 


Judging from the systems in operation in London and 
Paris, it is my opinion that disregarding the cost of oper- 
ation, the omnibus has certain advantages over the sur- 
face car in performing the same work, which cannot be light- 
ly considered: 

1. The motor bus is independent of a large complicated 
system outside of the vehicle itself; it is itself a complete 
traffic unit. 

2. It can easily adapt its movements to street traffic. 

3. Not being confined to a fixed track, vehicles may run 
side by side, thus clearing dense traffic intersections much 
more rapidly than the surface electric railway cars. 

4. Routes may easily be changed, either temporarily or 
permanently; temporarily when there is obstruction due to 
fire, parades, etc.; permanetly when desirable because of 
change of traffic conditions, making other routes more de- 
sirable to the traveling public, and without loss of invest- 
ment in permanent street structures. 
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5. Passengers entering or leaving busses may do so at 
the curb without risk of crossing dangerous street traffic. 

6. The breakdown of one vehicle in the street does not 
derange the service of other vehicles of the same system. 

7. Point to point speed somewhat exceeds that of the 
street car without exceeding maximum speed of the street 
car. 

On the other hand, it may be said that the motor bus has 
also its disadvantages, when compared with the street sur- 
face car: 

1. It is a constant source of accidents. London statistics 
show it to be much more so than other fast-moving motor 
vehicles. 

2. The motor bus, because of its limited capacity, is un- 
able to provide rush-hour facilities as effectively as the street 
ear of larger capacity. (This is on the assumption that the 
weight and capacity of motor vehicles are rigidly limited, as 
in London.) 

3. The capacity of the motor bus being less than that of 
the street car, more moving vehicles in the street are neces- 
sary to do the same amount of work, thereby increasing the 
liability of accidents. 

4. When operated in large numbers, the motor bus will 
require more rigid regulation by the municipal authorities as 
to type of vehicle and method of operation. 

5. Less comfort to passengers, due to vibration. This 
vibration increases as the street surface becomes more un- 
even. 

A study of the omnibus operation in London and Paris 
leads me to believe that should motor~-busses be permitted, the 
City should exercise its authority in three general ways: 

First—As to the routes. 

Second—As to the type, size, weight, capacity, ete, of 
vehicle. 

Third—As to operation. 

First—As to route. 

(A) The motor bus should not be permitted on any route 
unless it will thereby fill a place in the transportation field 
not already supplied, or if it is to duplicate the service al- 
ready furnished, unless it will thereby provide a much more 
complete, efficient, economical, comfortable or otherwise 
better facility than that now existing. 

If the motor bus is to perform the same function as the 
street surface railways, there seems to be no more reason 
why its routes should parallel street railways in the same 
streets for long distances than that there should be two 
street railways upon such routes, unless the motor bus can do 
the work in a manner more advantageous to the public. All 
must agree that two street surface railways serving the 
same district and operating over the same street, should not 
be permitted unless the facilities offered by one of the com- 
panies are so inefficient that the services of the other com- 
pany are demanded for relief. 

(B) Motor busses operated by more than one company 
should not be permitted on the same route. 

To say the least, two lines of motor buses under differ- 
ent control, operating in the same street, would not tend to 
diminish the number of ‘accidents. With such competitive 
operation, police regulation would be almost without effect. 
It is stated by the officials of the London General Company 
and others, that before the amalgamation of the omnibus 
companies in London, many accidents were caused by racing 
or interference, which does not take place when the omnibuses 
are under one management. I venture to predict that in any 
event should more than one company be given a franchise to 
operate omnibuses in New York, it will only be a short time 
when one company will control the entire operation. 

(C) Motor busses should not be operated in the same 
street with street surface railways, except for short dis- 
tances where such duplication of route is necessary because 
there are no other existing highways available for that por- 
tion of the omnibus route. 

Aside from the question of competition already discussed, 
the operation of busses in large numbers in surface railway 
streets should not be permitted because of danger from acci- 
dents which might result therefrom. The operation of omni- 
buses in such streets would make it more difficult for pedes- 
trians in crossing the streets and add to the congestion of 
traffic which must be crossed by the street-car passengers. 
It has been stated by some that deliberate interference by 
the busses in such streets has occurred in London, the omni- 
buses in some cases stopping immediately in front of the 
entrance to or exit from surface cars, making it practically 
impossible for passengers to board or alight from the car. 

(D) Motor busses should be excluded from streets hav- 
ing macadam pavement and permitted only on pavement hav- 
ing a heavy foundation. 

It would undoubtedly be a better principle to adapt motor 
routes to the type of pavement in the beginning, rather than 
to supply pavement capable of supporting motor-bus traffic 








Vol. 70, No. 













after, operation has begun. The latter method is y 
London because the laws are such that motor traffic 

be excluded from routes selected by the operating co; 
and has resulted in large expense which could oth, 
have been avoided. 

London authorities agree that motor-bus operatio 
stroys macadam pavement and that the thickness 
foundation of all pavements bearing heavy motor traffic 
be increased. 

Motor traffic in New York is becoming heavier each 
and without doubt our pavement foundations must e\ 
ally be increased in thickness to support it. The imm. 
employment, however, of a large fleet of omnibuses 
ating in many streets would probably cause a large 
for repaving in the near future which would otherwis 
unnecessary for some time to come. 

Second—As to type of vehicle. 

(A) Weight of vehicle should not exceed that perm 
by police regulation of London. 

This weight limit has been fully explained herein and 
adopted in London only after a thorough investigation 
experience with heavy vehicles, and has resulted in the « 
struction of a type of vehicle within that weight | 
which gives entire satisfaction to the operating compani: 
easily handled by skillful drivers in street congestion 
produces little street vibration. The weight is probably 
of the most important features in the design of the mo: 
bus. Upon it depends largely the life of the pavement, « 
fort of the inhabitants on the route and safety of passeng: 
and pedestrians. 

(B) Power should be retained by the franchise where} 
the Board may govern all features of the construction, siz 
power, etc., of the vehicle, with the right to change any rules 
when experience shows that such change will be of benefit 

This will require expert advice, but the matter is so im 
portant from the standpoint of accidents and street wear that 
the Board should have the widest powers in the premises 
Many of the London rules in this regard may be used du) 
ing the beginning of operation, but experience only will ). 
the proper guide in the matter. 

Third—As to operation. 

(A) Rate of fare should depend somewhat on distanc 
traveled. 

This method is more equitable both for the traveling 
public and the company. 

(B) No advertising signs should be permitted on the out 
side of omnibuses. 

The reason for this is obvious. 

(C) Rate of speed should be limited, not by a maximum 
speed limit only, but in regard to dangerous or reckless 
driving as well. 

The present New York State Law provides that a moto: 
vehicle shall be driven in a careful and prudent manner at a 
rate of speed so as not to endanger the property of anothe 
or the life or limb of any person, provided that a rate of 
speed in excess of 30 miles an hour for a distance of one- 
fourth of a mile shall be presumptive evidence of driving at 
a rate of speed which is not careful and prudent. This law 
seems to conform somewhat to the above rule, but, without 
strict enforcement the operation of arge numbers of motor 
busses in the streets will result in n »y serious accidents. 

(D) Upkeep of vehicles should |} insisted upon with 
penalty provided for failure to compl, with rules in regard 
thereto, and thorough municipal inspe: tion should be main- 
tained. 

* The effect of this inspection in London has already been 
explained. The. Parliamentary Committee, in its recent re 
port upon accidents, recommended that omnibuses be brought 
under still closer control. Its importance as affecting th: 
safety and comfort of inhabitants cannot be overestimated 

TERM OF FRANCHISE GRANT—Whatever is done at 
first in the operation of motor omnibuses in New York can 
only be at best an experiment. The term of the grant of a 
franchise for such experimental operation should be as short 
as is possible, and at the same time give the company a fai: 
chance to close down its operations at the end of the term 
without financial loss. The life of any one type of vehicle 
probably does not exceed six years, as has already been ex- 
plained. In order, therefore, that a profit may result from 
the operation, sufficient funds must be laid aside each year 
from earnings to replace the vehicle at the end of the six 
year period. Since the motor-bus operation does not requir 
any expenditure in permanent way in the streets and th¢« 
largest investment is in the vehicles themselves, the short 
life of the vehicle has a large bearing upon the term of grant 
which the company can accept. It is believed that in no cas: 
should the first franchises for omnibuses be granted for a pe- 
riod exceeding ten years in duration, and for much shorte: 
time if it can be shown that the company can afford to accept 
such shorter term. 4 
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We recently discussed in these columns the general ad- 
vance in the interest rate on bond issues of all classes. 
(hat 5% is now necessary to make even a high-class mu- 
nicipal bond readily salable is recognized by a circular 
just issued by a suburban town in New Jersey, advertis- 
ing an issue of $132,000 of bonds with interest at 5% 
payable semiannually. The town’s assessed valuation is 
nearly $7,000,000 and its total bonded indebtedness in- 
cluding this issue is about $600,000. It is further note- 
worthy that the bonds are to run for 20 years. 


of 
<i 


The Need for Water Meters at 
Baltimore 


Of the many unreasonable ways of charging for water, 
few, if any, are more unreasonable than the frontage plan. 
Under this system charges are based on the width of the 
house, regardless of the quantity used. 

Baltimore is operating under this unreasonable plan 
and, as only 3500 of its 125,000 consumers are metered 
and house connections are being raade with its new sew- 
erage system, its water consumption, already high, is 
going up—118 gal. in 1911, 128 gal. in 1912, with pros- 
pects of a further rise for 1913. The obvious step to take 
to control the leakage and waste which cause this high 
consumption is to install meters, but the water depart- 
ment lacks authority to do this, even where property own- 
ers would pay the cost. 

Since Baltimore is now building a filtration plant 
which will add to the cost of water, and since it is bur- 
dened with many millions of debt for sewerage, sewage 
disposal, paving, ete., it is high time that it abandon its 
waste-encouraging method of charging for water, and to 
sell it on a metered basis. This will reduce waste, and with 
it the cost of water and the demand for larger water 
mains, while at the same time substituting a fair and 
equitable for an unfair and inequitable plan of charging 
for water. 


2 
A National Good Roads Meeting 


How much or how little does it mean when one reads 
in the newspapers that this or that or the other Associa- 
tion in convention assembled has adopted a resolution 
upon some matter of public importance? The above 
question is suggested by the proceedings of the United 
States Good Roads Association, which held a national 
convention last week in St. Louis. The convention had 
been widely advertised, and a long list of the dignitaries 
who were to be in attendance had been published, in- 
cluded in which were ihe governors of 28 states. When 
the convention assembled, however, one lone governor 
was all that had been corralled. The total number. in 
attendance at the convention, all told, was not over 200, 
and not more than half of these were present at any ses- 
sion. The time of the convention was devoted to spread- 
eagle oratory, mainly directed toward furthering the pro- 





ject to tap the Federal treasury for road-building funds. 
The resolutions adopted favoring Federal aid appear to 
have been prepared in advance and were adopted accord 
ing to program. There was little or no discussion of 
either the resolutions or the speeches. 

It is evident that resolutions of this sort, adopted by 
such a body, in such a manner, are no more representa- 
tive of intelligent public opinion that would be the reso- 
lutions adopted by any chance assemblage of men any 
where, such as a political club, a country grange, or one 
of the numerous commercial organizations whose mem- 
bers rarely assemble in any number, all work and pro- 
ceedings being carried on by the secretary with perhaps 
a small executive committee. 

An excellent illustration of the latter sort of resolu- 
tion is the recent adoption by a New York City commer- 
cial organization of a resolution approving the fantastic 
scheme of Mr. Riker, to solve the problem of Mississippi 
River floods by digging a channel parallel to the river, 
ten miles wide and extending from Cairo to the Gulf. 
The. probabilities are that not one in a hundred of the 
members of the organization referred to, ever saw the 
resolution or would have the necessary information to 
pass an intelligent opinion upon it if they had seen it. 


os 
ve 


More Revelations in ‘‘High Finance” 


The investigation of the St. Louis & San Francisco 
R.R. Co., by the Interstate Commerce Commission, it 
was announced on Nov. 21, has revealed that this com- 
pany, which was recently placed in a receiver’s hands, is 
carrying an indebtedness of $40,000,000, made up of 
commissions paid to bankers and brokers for the sale of 
its securities and exorbitant profits to promoters of rail- 
way lines in the Southwest which it has purchased. Quot- 
ing from the summary of the report given out for publi- 
cation, it is stated: 

That the chairman of the company’s Board of Directors, 
B. F. Yoakum, made $7,000,000 profits for himself and asso- 
ciates trading with himself in the capacity of promoter and 
builder of Texas roads, which he caused to be sold to the 
Frisco at prices in excess of their value. Approximately 
$32,000,000 of the Frisco’s total indebtedness of $24,000,000 
was paid to bankers and brokers in commissions. The aver- 
age rate of commission was 12.05%, while the profit of Mr. 
Yoakum and his associates in the promotion of the feeder 
lines sold to the Frisco ranged from 10% to more than 100% 

One of the principal items in the profits made by the 
sale of branch lines to the company was in the construc- 
tion of the St. Louis, Brownsville & Mexico R.R., which 
netted its promoters and builders a profit of $3,000,000 
when sold to the Frisco, this being about 75% on their 
investments. Officials of the St. Louis & San Francisc« 
Co., according to the evidence before the Commission, 
were personally interested in nearly all the branch roads 
sold to the company. The idea that the promoters and 
builders of these roads were entitled to make a large 
profit because of the risk they incurred in undertaking 
the enterprise, is contradicted by the testimony that 
many of the roads were constructed under an agreement 
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with Yoakum, by which they were to be purchased by the 
Frisco after completion. 

The effect of these revelations upon public opinion, 
coming at a time while the financial collapse of the New 
Haven Railway corporation is fresh in the public mind, 
can hardly be overestimated. It will have a greater in- 
fluence in destroying public confidence in railway invest- 
ments than all the restrictive railwcy regulations and 
court decisions of the States and the nation combined. 
It may even have a serious influence upon the demands 
of the railway labor unions for higher wages and upon 
the appeal for permission to advance railway rates. The 
railways are urging thet they cannot afford to pay higher 
wages and that they must have higher rates to continue 
solvent; but the man who works for a daily wage and 
incurs the risk of life and limb in the railway service is 
suspicious that the money which is saved by keeping 
down his wages is not going either to holders of bonds or 
of stock, but to increase the fortune of some wealthy di- 
rector. It is in this way that the financial crimes com- 
mitted by the Wall St. pirates who are in contro! of 
certain railway lines are reflectéd as an injury to the 
credit and the standing of railways which are honestly 
managed. There is law enough on the statute books to 
send to the penitentiary any director of a corporation 
who uses his position of trust for his own profit at the ex- 
pense of the company’s stockholders; and it is time that 
such laws were put into force. 


rs 
ee 


The Bactericidal, Deodorizing and 
Physiologic Properties of Ozone 


Ozone, like its mother, electricity, too often has been 
made a name to conjure with for the profit of promoters 
at the detriment of users. Various claims of bactericidal 
and deodorizing effects of ozone—or rather of air bear- 
ing appreciable quantities of this peculiar form of oxy- 
gen—have been and still are made, the claims ranging 
from the conservative to the extravagant with the latter 
predominating perhaps. In our issue of Apr, 28, 1910, 
we reprinted a few well authenticated results of disin- 
fection tests which, with others, seemed to demonstrate 
that ozonated air, with sufficient concentration of ozone, 
was a sterilizing agent. The importance of high concen- 
tration is seen when it is realized that the generating ap- 
paratuses lately exploited for domestic and similar uses 
give some 5 to 10 parts of ozone in a million of air com- 
pared with 7000 parts in a million for the tests noted. 
If only moderate claims for the use of ozone, as a com- 
mercial reagent of peculiar advantageous properties, can 
be made with apparatus giving extreme concentrations, 
then the falsity of extravagant and all-embracing claims 
for apparatus which gives homeopathic dilutions is at 
once evident. 

The increasing activities of promoters of such ex- 
treme-dilution generators have led to certain medical stu- 
dies of the action of ozone, which are abstracted elsewhere 
in this issue. These reports are of great interest and im- 
portance, but the reader should be advised at the outset 
that they have no bearing (except to emphasize what we 
have said above) on the utilization of ozone for commer- 
cial purposes, in truly high concentrations and under 
proper safeguards, as contemplated for the industrial 
services noted in our issue of Apr. 28, 1910. 





Much has been said also of the wonderful the: 
value of ozone and at least one hospital in this ; 
has been equipped for the experimental use of . 
air. Evidently these “values” have been mere ho; 
chief basis for which has been some general impr 
of a tonic effect of ozone, and a popular belief that 
ing mountain air” owed its efficacy to the presence 
gas. 

Of late there have been numerous schemes for 
ing up recirculated air in the ventilation of ha! 
school rooms. A few sets of tests have been made 
the old air has been washed, cooled and slightly oz: 
with apparently good results on the occupants | 
room. ‘This use of ozone has been apparently foun 
belief in its reputed bactericidal and therapeutic 
The convincing testimony of the investigators ment)o: 
above shows that ozone not only has no therapeutic | 
but is positively detrimental to living beings long |«{vre 
concentrations are reached which have any bactericidal 
or deodorizing value. Therefore, it becomes a matter of 
concern to have public-health officials exclude ozone ap- 
paratus from use with ventilating systems wherever }ro- 
posed, 


National or State Control of the 
Gifts of Nature 


The spectacular fight in the National Conservation 
Congress in Washington last week may well direct pub 
lic attention toward the issue over which a battle was 
waged in the Hotel Willard’s convention hall during 
nearly the whole of two days. That issue, stated in 
briefest form, is whether a State should exercise owner 
ship and control of the natural wealth within its bor- 
ders or whether the Federal Government should do this. 

It is in the States of the far West that the problem is 
most acute and pressing. The demand of these States, 
as stated very frankly by the two Senators from Colorado 
in addresses before the Conservation Congress, is that the 
Federal government should turn over to the State the 
entire property which it owns there, lands, mineral <e- 
posits, forests and water power. 

The argument is that in all the older States of th 
East those public lands were the property of the State, 
and in the Middle West the Federal government practi- 
cally gave away the lands to the first settlers and the 
mineral and water rights to the first comer to claim or 
appropriate them. Colorado, Montana, Nevada and 
other Western states, therefore, demand that the same 
policy should be pursued now as in the past and that they 
should be given entire possession and control of the gifts 
of nature within their borders. 

This demand, however, overlooks one vital factor; that 
is, that a vast change in public opinion has taken place 
during the past twenty years. The day has passed when 
any Government in this country, State or National, wil! 
be permitted by public opinion to part with the title to 
any of the gifts of Nature which still remain in public 
ownership save for a price representing a fair and reason- 
able value. 

‘This does not mean, of course, that public opinion 
favors locking up these natural resources unused. It is 
well agreed that the ripe timber should be cut from th 
forest in such a manner that a new growth may sprin: 
up, that unused water power should be developed an 
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that coal mines should be opened and worked as fast and 
as far as the market demand justifies. Of course, if too 
high a price is set upon any of these sources of natural 
wealth it will operaie to hinder their transfer to pri- 
vate ownership and act to a certain extent to delay de- 
velopment. 

If the several States in which are located the forests 
and coal lands and water powers, still owned by the Fed- 
eral government, were prepared to take them over and 
honestly administer them in the interest of all the peo- 
ple, then indeed there would be much to be said in favor 
of this policy. 

It is, however, unfortunately true that the States, both 
East and West, have almost without exception so handled 
their original great possessions of land and mineral 
rights that nearly all have been transferred to private 
ownership with very little return to the State treasuries. 
In the far Western states, where the present strong ap- 
peal for State control arises, the State governments are 
very generally in control of men closely affiliated with 
large business interests and they are not in politics or in 
business for their health. Congress may be and often 1s 
a very poor custodian of the public interests; but vast 
progress has been made toward higher standards in the 
past two decades; and every well informed man knows 
that if the natural wealth of the far West still in public 
ownership is to be utilized for public benefit instead of 
given away to enrich private individuals, it should not be 
put into the power of Western State legislatures to dis- 
pose of, not just yet at least. 

It was amusing to see that among the leaders in the fight 
for State control and ownership at the Washington Con- 
vention last week was Senator Bankhead, of Alabama 
who only a week earlier was leading the St. Louis Good 
Roads convention held to raid the Federal Treasury for 
$25,000,000 in aid of road construction. The Senator 
was vociferous in his appeal for State rights on the con- 
vention floor but there are no rights without correspond- 
ing duties. If the States are anxious fer full control over 
those natural resources within their borders still under 

Federal jurisdiction, they should show their fitness for 
such control by wiser administration of the public roads, 
where their exclusive right to control is unquestioned. 


oe 
ve 


What Is a Proper Allowance for De- 
preciation in a Sewerage System? 


With all the discussion that has gone on in the last 
few years, regarding proper depreciation allowances in 
accounting, we recall little or nothing regarding the de- 
preciation of sewerage systems. This is doubtless be- 
cause sewerage works are almost without exception built 
by municipalities themselves, and they are in a large part 
paid for by assessments on abutting property. Other por- 
tions of sewer systems such as the trunk sewers and dis- 
posal works, however, are usually paid for by money 
raised by bond issues. 

It is a universally accepted principle of sound finan- 
ciering that the terms of a bond issue to pay for a pub- 
lic improvement should never be longer than the life of 
the improvement itself. It is a pertinent inquiry, from 
this point of view at least, how long the sewerage sys- 
tems now being built are likely to endure. Probably 
most engineers designing and constructing a sewerage 
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system, would say offhand that their work ought to last 
at least for half a century. It is doubtful, however, if 
the results of experience with sewerage systems built 
twenty y.ars or more ago, justify the expectation of any 
such long term of life. 

Some weeks ago (ENGiNeeRING News, Oct. 18, 1913, 
p. 776) we published an accoun: of a sewer failure which 
recently occurred in St. Louis, where a circular brick 
sewer, 5 ft. in diameter and 44 ft. below street level, col- 
lapsed and caused a cave-in extending clear to the sur- 
face of the street. While by good fortune no loss of life 
resulted, the property damage was large. 

The most serious feature of all, and the feature of most 
interest to engineers, is the cause to which the collapse 
is assigned. The sewer was built in 1878, the bricks 
being laid in ordinary lime mortar, without cement. The 
mortar has been gradually disintegrating, and weakened 
the arch until collapse finally occurred. Similar causes 
have without doubt operated to cause great deterioration 
in all old brick sewers laid in lime mortar. Nor need we 
limit the damage to this class of work. The erosive ef- 
fect of the flowing sewage, and the disintegrating effects 
of both the liquid and the sewer gases upon cement mo-- 
tar as well have caused great deterioration, without 
doubt, in a large portion of the sewers laid upon cement 
mortar, which are more than a score of years old. 

A large proportion of existing sewerage systems, too, 
have suffered more or less damage from other causes, 
such as unequal settlement during street excavation 
and the discharge of improper materials into the sew- 
ers. Of equal importance with physical alters‘ions of 
the sewers themselves in increasing depreciation iy the 
changing character of the population and the conseque 
demands upon sewer systems. If cities and towns were 
planned in advance on an intelligent system, it might be 
possible for a competent engineer to design a sewerage 
system which would be reasonably certain of fulfilling at 
all points the needs of a city of 40 years hence, as well 
as that of today. But our cities and towns have not been 
and are not being planned in advance of their growth. 
Centers of population and of manufacturing industry 
change in unforeseen directions. Cities are compelled 
all the time not merely to extend their sewerage systems 
with the growth of population, but also to revise the 
layout. Sanitary commissions and state legislation have 
compelled the outlay of many millions of dollars on long 
intercepting sewers, the need of which was hardly thought 
of 30 years ago. 

When we come to works for ultimate disposal of sew- 
age, a still shorter term of life must be assumed, if we 
would be on the safe side. The changing demands of the 
public and of state legislation and the courts, have ren- 
dered many sewage-disposal plants obsolete only a few 
years after they were constructed. We are building more 
wisely in these matters without doubt than did our pre- 
decessors a quarter of a century ago, but it is absurd to 
suppose that we have reached finality or to expect that 
the works now being constructed for sewage disposal 
may not be supplanted by something quite different 
within not more than 25 years. 

The general public knows little of these matters but 
the engineer knows them or should know them, and 
should lend the strength of his opinion and influence, to 
the end that money borrowed for sewerage construction 
should be repaid in a short term of years. 








































































































































































































































LETTERS TO 


Improving Dirt Roads 


Sir—Having just read your editorial in regard to im- 
proving country highways, I wish to say that in my opin- 
ion your ideas on this subject are thoroughly sound and 
agree with my own observations and experience. Some 
years ago when just a young man, I lived with my father, 
past whose farm ran a five-mile stretch of road con- 
necting the county seat with a string of villages beyond. 
This road had been in use for more than a century, yet 
if it had ever been graded there was nothing to indicate 
it, except at places where it happened to cross bogs, ete., 
and fills had been made. In many places it was lower 
in the middle than at the sides and the traveled way was 
a trail which wandered from side -to side and in some 
places ran on both sides and occasionally divided itself 
into three parts for short distances. Travel was heavy, 
yet little was done toward keeping up the road. In the 
spring, or perhaps after a series of exceptionally heavy 
rains, four horses would be attached to a steel blade and 
about an inch of loose dirt was scraped toward the cen- 
ter, which ground into dust when dry. 

As we did a great deal of teaming with our business, 
my father had himself put in charge of this road and 
proceeded to grade it, plowing it up in the early spring 
and grading it from end to end. The work was thor- 
oughly done and for two years the surface was dragged 
when needed, and as a result it was one of the best roads 
to be found anywhere. It was a good illustration of 
what can be done with an ordinary dirt road. 

R. B. WHEELER. 

White Plains, N. Y., Nov..14, 1913. 

cS 


‘“‘Human Engineering” 


Sir—‘“Solving the Problem of ‘Human Engineering, ” 
in the Nov. 13 issue of ENGINEERING NEWs, is one of 
the most inspiring irticles I ever read. We see it stated 
occasionally that society is passing through grave eco- 
nomic changes whose importance and probable results 
reach far beyond the ken of man. In these changes it is 
possible that this “Human Engineering” may become 
a most potent influence in our social evolution. 

When we have learned to do away with insincerity, 
with heartlessness and duplicity, in our relations with 
those who because of lesser opportunity must of neces- 
sity turn for advice and leadership to men by fortune 
more kindly favored, we may then look for a real enjoy- 
ment of the fruits of right living. 

Men will be loyal to those whom they can trust, and 
whom they can trust they learn best by experience ; when 
in a pessimistic vein it seems as if they rapidly were 
learning to trust no one. Yet there are, undoubtedly, 
many men entirely worthy as leaders to be trusted, and 
if this new development in college education swells their 
number and places these worthy men in positions of 
trust among our workers, their opportunities for the 
stimulation of better workmanship, of higher ideals and 
better living may lead to a solution of many of our 
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most serious problems. An able leader with a good! 

lowing of loyal workers presents an army that is i: 
cible. It can build a Panama Canal or a transc 
nental railway or perchance repel a foreign invasion 

To me, the method described appears to be the : 
helpful means of welding together our heterogeneous 
glomeration of foreigners into a strong body of s. 
loyal and patriotic citizens. Let the good work proc 
Give it the widest publicity and in a few years a grat 
percentage of the present foremen and superintend:; 
will have been supplanted by more efficient and suc. 
ful men. 

ALBert J. Himes 

Valuation Engineer, New York, Chicago & St. Louis 

R.R. Co. 
Cleveland, Ohio, Nov. 15, 1913. 
8 
The Life of Supports for Wood-Stave 
Pipe 

Sir—The very interesting article in your issue of Oct. 
23, on the Puntledge River Power Development at Van 
couver, B. C., has been noted and attention has also been 
directed to the editorial comment in the same issue on 
the life of supports for wood-stave pipe. 

I agree with the statements in the editorial note about 
the desirability of designing for piecemeal replacement. 
Stave pipe, like any other structure,‘ whether built on the 
ground or carried in chairs or cradles, must be careu £1, 
and the life of the pipe itself, or of the chairs supporting 
it, depends on the amount of attention given toward 
preservation and upkeep. This matter of upkeep was re- 
cently brought to my attention by the condition of a 
wooden building about three years old. Boards were 
checking, outside porch floors were warping and opening 
up and the entire structure was showing the urgent need 
of attention. By the expenditure of $50 or $60 for 
painting, the deterioration was checked and the life ani 
appearance greatly added to. This same need applies to 
a pipe line. 

It has been our experience in building continuous- 
stave pipe that very few users care to go to the expense 
of treating the outside of the staves of the pipe or tl 
chairs supporting it with any preservative, such as paint 
or carbolineum. Usually, after the pipe is installed and 
in use, it is never given a particle of attention, except 
where a bad leak develops. The life of chairs or sup- 
ports could be materially increased if they were oeca- 
sionally painted and looked after. 

But at any event, if the life of the wood support :- 
from seven to ten years, it still is the cheapest construc- 
tion in the end. With proper design, the supports can 
be replaced as they give out and the difference in cost be- 
tween the wood and concrete or other more permanent 
supports, will warrant the use of wood in most cases. 

F. M. Kirscn. 

Manager, Pacific Tank & Pipe Co., Portland, Ore., 

Oct. 30, 1913. 
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How Far Must an Engineer Be Guided 
by His Client’s Resources? 


Sir—The destruction of property, loss of life and in 
jury to business and living conditions wrought in Ohio 
vities by the floods of last spring are so fresh in the 
minds of everybody that the rejection at the recent elec- 
tion of plans for preventing flood damage in several 
cities in the future seems at first inexplicable. I have 
been able to learn some of the reasons for this adverse 
vote, and they bring up a basic problem in engineering 
practice. 

The objection to the proposed plans has been almost 
wholly financial. Just as in Pittsburgh, where the cost 
of preventing flood damages is so high that both state 
and federal aid have been asked, the cost of some of the 
plans proposed for Ohio cities is considered beyond the 
limits of their resources. The regulation of stream-flow, 
the construction of levees and the removal of obstruc- 
tions from a river channel are generally very expensive 
works, and when the total amount of work is great, it is 
almost impossible to raise funds for it. 

This brings up the query, what is the engineer’s duty 
under these conditions? Must he resolutely call for the 
perfect system which will prevent future damage, how- 
ever costly it may be, or is he professionally justified 
in preparing less perfect plans which the community re- 
taining him has sufficient resources to carry out? 

It is contended by a number of eminent engineers that 
it is their duty to decide what is the best course for 
their clients and to adhere to this course just as firmly 
as a physician adheres to the orders he gives to a patient. 
This is particularly true, according to this school, where 
human life is involved. The advocates of this view have, 
I believe, been more prominent in advancing their opin- 
ions than have their opponents. 

The second school of engineering is the practical one. 
It does not insist on the theoretically best plan for any 
given improvement, but aims merely to provide the best 
that is within the means of a community. This school 
would not design or approve an unsafe bridge or dam, 
which would be a constant menace to life; but it would 
look upon the prevention of flood damage in a differ- 
ent light from that in which those structures are viewed. 
This school of engineering practice holds that where a 
community settles on a flood plain, and continues to 
occupy the site after floods have revealed its dangers, it 
thereby relieves the engineer of part of his professional 
responsibility, for the most certain remedy for the dan- 
gerous conditions on the flood plain is to move elsewhere. 
That alternative to remaining in a dangerous location is 
not such a grave matter as it may seem, at least for a 
good many people. 

If people choose to remain in a dangerous locality, and 
they have not money enough to remove all sources of 
danger, it would seem perfectly right for them to retain 
an engineer to help them secure such protection as their 
resources will provide. In fact, the second school of en- 
gineering holds that the only right course for it to fol- 
low is to point out what can be accomplished with mod- 
erate outlay. The recommendation of works calling for 
sums entirely beyond the resources of communities is 
condemned by those engineers as impracticable and con- 
sequently unprofessional. The recent Ohio elections in- 
dicate that there is considerable weight to this argu- 
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ment, for if any cities might be expected to spend money 
readily to prevent flood damages, they are those of Ohio. 
Joun M. Goove.t. 
Upper Montclair, N. J.. Nov. 14, 1913. 
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The Los Angeles Aqueduct: A Re- 
joinder 


Sir—In your issue of Aug. 14, 1913, you published 
a letter from me regarding the Los Angeles Aqueduct 
and the cement made by the City of Los Angeles. In the 
same issue you published letters from Messrs. Hamlin 
and Lippincott in reply to my letter. Your indulgence 
is asked to correct misstatements made by Mr. Lippincott 
which tend to reflect on the writer personally. 

The writer has not, as stated by Mr. Lippincott, any in 
terest whatever in matters pending, or impending, be- 
tween the City of Los Angeles and private power com 
panies, nor is he, or has he been, employed as a Witness 
by the California-Nevada Power Co. in any controversy 
between such company and the city. He was merely a 
witness as to facts in a suit between the Silver Lake 
Power & Lrrigation Co. and the City of Los Angeles, be- 
cause he had been professionally employed by the pre- 
decessors of this Power & Irrigation Co. at the time the 
water rights in question were initiated, and the ethics 
of the engineering profession would require that he 
should give the facts within his knowledge, under such 
conditions. He has no connection with any power com- 
pany nor has he had any such connection since the ter- 
mination of his last contract as consulting engineer for 
the Southern California Edison Co., in the latter part of 
the year 1911. 

The writer has never been identified, directly or indi- 
rectly, with any labor troubles on the Aqueduct. He 
has personally supported certain candidates for office, 
who were supported by the labor organizations, merely 
because such candidates had, according to his judgment, 
assumed the correct attitude on civic questions against 
certain other candidates standing for the exploitation 
of the city by certain private interests. In pursuance of 
this policy, the writer supported Judge H. H. Rose for 
Mayor in the last campaign, as Judge Rose publicly 
stated that he would, if elected Mayor, correct the abuses 
surrounding the management of the Aqueduct work and 
other things previous to that time. 

Mayor Rose, after his election, presented the writer’s 
name to the old Council, as a member of the Police Com- 
mission. This was done while the writer was absent 
from the city in San Diego. Immediately upon his re- 
turn, the writer withdrew his name, not being in a po- 
sition to devote the necessary time to such an office, by 
reason of the requirements of his professional business. 
Had the writer desired to neglect his professional work 
to become a member of the Police Commission, this could 
readily have been accomplished for, if the old Council 
some of whom were reélected because no opposition ticket 
was presented for the City Council except by the Social- 
ists, had refused to confirm the appointment, such a 
stand would undoubtedly have resulted in their recall 
under the charter provisions providing for such proced- 
ure. 

F. C. FINKte. 

Loe Angeles, Calif., Oct. 31, 1913. 
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Recent Investigations of the Bactericid- 
al, Deodorizing and Physiologic 
Action of Ozone 


The results of certain recent scientific investigations 
of the bactericidal, physiologic and deodorizing action of 
very low concentrations of ozone in air (more properly 
called dilutions) are now available, which seem to fill 
gaps in the available authentic information about the 
characteristics of this gas, for which so many extrava- 
gant claims have been made in the past 20 years. One 
of these studies has recently been completed by Drs. E. 
QO. Jordan and A. J. Carlson, of Chicago, under a grant 
of funds from the American Medical Association. The 
second is by Dr. W. A. Sawyer, Director of the Hygienic 
Laboratory of the California Board of Health at Berke- 
ley, assisted by H. L. Beckwith and E. M. Scolfield, 
Bacteriologists. Both reports are in harmony, and in 
agreement with similar work referred to, by Ohlmuller,’ 
Erlandsen and Schwarz,’ Filipow,® and Hill and Flack.‘ 
All of these several reports are unfavorable to many 
claims of domestic ozone-apparatus promoters. 

The Jordon-Carlson and the Sawyer investigations are 
both reported in the Journal of the American Medical 
Association for Sept. 27, 1913. The Jordon-Carlson 
study was undertaken at the suggestion of the Journal, 
which was proffered advertisements of ozone apparatus, 
for the good of which clear evidence was lacking. The 
California study was undertaken because one of these 
machines had been excluded from an exhibit at an an- 
nual convention of the League of California Municipali- 
ties, which action was repeatedly protested with requests 
for laboratory tests. 

THe Cuicaco Tests—The ozonator used by Drs. Jor- 
dan and Carlson was rated to give 4250 cu.ft. of air per 
hour, and tests showed concentrations of 4 to 5 and 10 
to 11 parts in a million, according to the adjustment of 
the machine. This is extreme dilution, compared with 
the concentrations secured with apparatus for serious 
commercial use where up to 8000 parts of a million or 
higher are produced. See ENGINEERING News, Apr. 28, 
1910. No oxides of nitrogen were found. 

First, various usual disinfection tests with staphylo- 
pa. and B. pyocyaneus were made. Culture- 
soaked threads and filter-paper strips, were used vari- 
ously—dry, moist, in envelopes, on petri dishes, and in 
cheesecloth sacks. Agar and gelatin plates were streaked 
with B. coli and B. pyocyaneus before and after exposure. 
“Controls” were used in every case to observe the action 
of similar unexposed specimens. The periods of ozone 
attack were varied up to five hours, with concentrations 
of from 3 to 4.6 parts in one million. No sure germi- 
«idal action could be seen from the varying results. 

_ A series of tests were then made, with air bacteria. 
Dust in the experimenting room was stirred up and ster- 
ile agar plates were exposed for 25 minutes. Then a fan 
and the ozonator ‘vere variously used for an hour, when 
other plates were exposed. These actions were repeated 
in various ways. The plates, on being incubated for 24 
hours, showed such slight and irregular variation of bac- 
terial colonies that no effect of the ozone could be shown. 


coccus 


‘Arb. a. d. k. Gsndhtsamte, 1893, VITT, 


229. 


*Ztschr. f. Hyg. u. Infectionskrankh, 1910, LXVII, 391. 
*Arch. f. d. ges. Physial, 1884, XXXTV. 335. 
*Proc. Royal Soc. Series B, 1912, LXXXIV, 404. 
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Moreover, the amounts of ozone used were beyond |); 
physical tolerance. 

The deodorizing properties of ozone were studied 
room of 26 cu.m. contents having provision for rene 
the whole volume of air from once in 30 minutes to « 


in 12 hours. There were used as odorous substances 
monia vapor, hydrogen sulphide, oil of cloves, asafe' 
human feces, decomposed urine, decomposed meat, 
rose and lilae perfumes. Comparable concentratio: 
the odors was sought by evaporating fixed quantitie. 
material each time and by exposing equal quantities 
such odorous substance for equal time. The “cont: 
for comparison, was secured by noting the normal dis 
pearance of odor under uniform ventilation. The 07 
tests were made to find three things: (1) the concent) 
tion required to mask the odors; (2) the possible « 
struction of odorous substance by ozone in strong © 
centrations; (3) possible destruction of odorous su 
stance with ozone concentrations just sufficient to mas 
the odor. 

With the exception of ammonia and oil of cloves, a! 
the odors noted were completely masked by a concen 
tration below one part in one million. These two were 
masked only by concentrations which cause marked i: 
ritation and headache after short exposv re. 

When the ozonator was run just long enough to mask 
the trial odor, the ozone odor disappeared first and ily 
rate of disappearance of the other was the same as in 
the control period, showing no destruction of odor sul) 
stance by the ozone. 

With 2 to 5 parts per million the rate of disappear- 
ance of odors of feces, stale urine and decomposing meat 
was hastened somewhat, showing some destruction of 
oder substance. With all the other odors there was no 
destruction with up to concentrations of 5 parts ozone 
in a million—as far as the test ran. The failure to oxi- 
dize ammonia and oil of cloves was strikingly illustrated 
by masking them three or four times in succession dur- 
ing a single test, the specific odor outlasting the ozone. 

The masking of odors by ozone is explained by these 
investigators as (1) the preponderance of peculiar ozone 
smell in the consciousness and (2) a fatigue or even 
anesthesia of the olfactory organs. 

By experimenting with small mammals, ozone was 
found to be an intense irritant to the respiratory tract 
and other mucous membranes, causing death from edema 
of the lungs (swelling by discharge of fluids from blood 
vessels into intercellular spaces of tissues). 

Dogs and rabbits were made to breathe through a 
tracheal tube instead of through the nose and larynx, 
and were subjected to ozonated air (10 parts in one 
million), together with animals breathing normally. 
With the direct tracheal breathing it took only 30 min- 
utes exposure to develop the same edema and congestion 
as in normal animals exposed two hours. There was thus 
evidence that three-fourths of inspired ozone is decom- 
posed by the membranes of the upper air passages, and 
that the exterior conditions are no measure of the ozone 
concentration at the lung tissues. 

The depression and drowsiness reported by earlier ob- 
servers were shown by the animals in these studies. Fur- 
ther studies on animals with their vagus nerves cut gave 
evidence that this state was largely due to, afferent ner- 
vous impulses upon the brain from the irritated respira- 
tory tract; changes in the metabolism and possibly (in- 
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irectly) in the composition of the blood were held cap- 
ble of causing such an effect also, especially after pro- 
mged exposure to ozone. 

The usual headache of observers exposed was also ex- 
rienced, coming on during or shortly after brief ex- 
sure and persisting sometimes for two to six hours 
This was always a frontal pain similar to that of a 
“head-cold.” It was believed to be due to irritation of 
the gas and consequent blood congestion at the frontal 
cavities, conditions which were actually found in ani- 
mals. 

Breathing mixtures up to 10 parts per million for not 
over 15 minutes total time, produced a sore throat which 
persisted for two or three days and was occasionally ac- 
companied by pain in the chest—all due probably to cor- 
rosion of mucus membranes. One of the observers had a 
sore throat and cold, but the ozone actually aggravated 
the symptoms, contrary to the claims which have been 
advanced by promoters. 

The foregoing tests were with ozone concentrations 
which the investigators believed might be used in ex- 
perimental therapeutics. They continued work, however, 
at the much greater dilutions (1 in 5,000,000 to 1 in 
20,000,000), which would not be positively disagreeable 
in ventilation work. 

It had been previously noted (by Hill & Flack) that 
ozone decreases gaseous exchange in the lungs before 
there is any demonstrable injury to tissues, and with con- 
centrations too low to produce inflammation and edema. 
It was admitted that reliable evidence of favorable or 
unfavorable action of ozone in dilutions of less than one 
part in a million were difficult to obtain, since the ani- 
mal organism is capable of repairing slight injuries. 
However, four cats, four rabbits, six guinea pigs and 
twelve rats were placed in comfortable cages in a room 
of 26 cu.m. capacity, adjusted to have a complete change 
of air once in two hours. Various refinements for ven- 
tilation, distributing ozone, taking air samples, observy- 
ing animals, etc., were made. These animals were con- 
fined in the room for two weeks, without ozone, and then 
for two weeks with the machine running for five minutes 
in each 30, during nine hours a day. The ozone varied 
from 1 part in a million to a dilution just detectable by 
odor. Body weight, appetite and general condition were 
observed. All the animals exhibited an increase in body 
weight, but practically the same in the control period, as 
in the ozone exposure. There appeared to be no effect 
on appetite or general condition. The cats did not ap- 
pear disturbed when the ozone concentrations approached 
1 part in a million, but the rabbits, rats and guinea pigs 
were restless. The investigators urge that lack of harm- 
ful effects in these short periods should not give sane- 
tion to use of dilute ozone in practical ventilation work 
where the workers may be exposed similarly for 9 to 12 
months a year during a lifetime. They ask at the close 
of their report: 


Is such masking of odors desirable and generally advan- 
tageous? We think not. Except in special industrial 
processes, the unpleasant odor of the inspired air in shops, 
factories or living-rooms is usually a sign that the air needs 
to be renewed or changed as regards not only the percentage 
of odorous substances, but also, and of greater importance, 
the percentage of moisture and the degree of temperature. 
Why should we put out of commission the sense organ, which 
aids us in determining whether or not the air is fit to 
breathe? It seems to us that this is wrong in principle, 
and that ozone is being used and will be used as a crutch to 
bolster up poor ventilating systems. Ozone does not make 
“pure air’ any more than strong spices make pure food. 
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The “tang” is a combined effect of ozone odor and the 
ozoneirritation of the sensory nerves in the respiratory tract 
We have seen that this acts (reflexly) on the vascular mech- 
anism and it may temporarily “whip up” a fagged brain. But 
is this ozone tang any more beneficial or any more physiologic 
than a whiff of smelling-salts or a puff of cigarette? We 
recognize that a certain amount of variation in the rate of 
movement and in the temperature of the air about us aids 
in maintaining the tonus of the brain, but our ventilation en- 
gineers must reproduce the variability of outdoors by actual 
variations in the air and in the rate of movement of the air 
in the ventilating systems, and not by adding a poisonous 
gas to the air 3 

CALIFORNIA Report—On account of the protests 
against exclusion of ozone machines from a public health 
exhibition as already noted, a few simple experiments 
were made with machines of two well known concerns to 
show the relative killing power on animals and bacteria. 
No attempt was made to measure the concentration of 
ozone or the oxide of nitrogen. 

Machine “A” was intended for our use in a large room 
containing some 15 persons; it had no fan. Machine “B” 
was also intended for purifying the air of the large room 
and it included a motor-driven fan for forcing air 
through the apparatus into the room. In testing a ma 
chine, it was placed in a tight wooden cabinet, of 1 eu.m. 
contents, having a glass window. Humidity was indi- 
cated by wet- and dry-bulb thermometers; the amount 
of moisture in the air was increased in some experiments 
by pouring hot water through a tube into a dish inside. 
Guinea pigs to be subjected to the ozone were placed in 
a small wire cage where they could be seen from the win- 
dow. Glass rods with dried bacterial cultures were fixed 
in large corks and inserted through holes in the top of 
the vox. The organisms employed were staphyloccus p.a., 
streptococcus a., B. Typhosus, and B. subtilis, 

The animal and bacteria tests with the first machine 
were carried on separately but simultaneously with the 
second machine and both with and without moisture. 

In the tests of machine “A” the guinea pig seemed 
sluggish and was breathing rapidly at the end of an 
hour. Necropsy showed marked edema of the Jungs. 
The staphyloccus culture was sterile after three hours in 
one trial and after four hours in another; the B. typhosus 
was sterile after five and six hours, but the B. subtilis 
was not killed in eight hours. 

In the first test of machine “B,” the guinea pig showed 
labored breathing in 20 minutes; at 45 minutes it was 
drowsy; in an hour its eyes were watery and almost 
closed; in 1 hr. 30 min. its breathing was irregular and 
spasmodic, and followed by convulsive movements; in 1 
hr. 40 min. it was struggling for air; and in 1 hr. 55 
min. it was dead. Necropsy showed marked edema 
of the lungs. All the guinea pigs in the experiments 
which followed showed similar symptoms and edema. 

Where moisture was added to the air in the tests with 
machine “B,” the streptococcus culture was sterile after 
three hours; the staphyloceus after four hours; the B. 
typhosus after four hours; but the B. subtilis was not 
killed. Without the addition of moisture the s#trepto- 
coccus culture was sterile after 12 hours; the sfaphy- 
loccus and the B. typhosus after 8 hours; but B. sub- 
tilis was not made sterile. 

A fourth test of machine “B” was made with the 


machine running at its lowest strength instead of its - 


highest as before. No moisture wag added to the air and 
the average humidity estimation was 62.9%. The four 
kinds of bacteria withstood 12 hours exposure, while the 
guinea pig died after 1 hour 25 minutes. 
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Additional tests were performed in two bedrooms in 
a dwelling house. A room containing 730 cu.ft. contents 
was prepared by packing the spaces about the windows 
and doors with cotton. A similar room was prepared 
for exposing control cultures to the 
drying influence of air. f 
In testing the ozone machines in 
this room, the same varieties of 
teria were exposed before and in 
similar ways. Machine “A” was run 
at maximum strength for 16 hours 
in the closed room. When the room 
was opened sub-cultures were made 
and the organism grew in every case. 
Machine “B” was run at its maximum 
strength for 16 hr. in the same room; 
the cultures all survived, but a guinea 
pig was found dead when the door 


bac- 


was opened. Necropsy showed edema —/Annuler Ring __| 
of the lungs. I2Bolts incircumf—+ 


During these several tests the ex- 
perimenters, after working around the 
machines and inhaling the diluted 
gas, experienced a feeling of dryness 
or irritation in the nasopharynx and 
sometimes irritation in the chest. 
With prolonged exposure, watering of 
the eyes and a slight headache re- 
sulted. The smell of ozone and the 
irritation were much more noticeable 
to persons coming suddenly under its 
influence than to those continually exposed. 


Note: 
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Cleaning Water Mains at Hartford, 
Conn.* 


By CALEB MILLS SAVILLEt 


The city of Hartford, Conn., is supplied with water by 
gravity through three mains about 6% miles long, two 20 in. 
and one 30 in. in diameter. The first main laid was cement 
lined, and was put into service in 1867. On account of fre- 
quent breaks, portions were replaced from time to time with 
cast-iron pipe until now this is wholly cast iron. Although 
the older in point of original location, this main is actually 
the lesser in age of the two 20-in. mains. In speaking of this 
main hereafter, it will be known as the south 20-in. main. 
The other 20-in. main, known hereafter as the north 20-in., 


was laid in 1875 and is, therefore, about 37 years old. The 
30-in. main was laid in 1896 and is 16 years old. 
The maximum rate of consumption at any period dv ring 


the day, in 1912, was about 13,700,000 gal., while the minimum 
flow from midnight to 5 a.m. was at a rate of 4,500,000 gal. 
per day. The drop in pressure at City Hall due to this dif- 
ference in rate was 18 lb. before cleaning, and the gain due 
to the cleaning of one 20-in. main is estimated to be from 
2 to 3 lb., the actual loss with the same flow under present 
conditions being from 15 to 16 lb. For the preliminary study 
simultaneous measurements were taken in all three of the 
mains at the time of average daily flow. 

Previous to these tests the 30-in. Venturi meter on the 


*Abstract of a paper read at the Nov. 12, 1913, meeting of 
the New England Weter-Works Association, to be published 


later in full in the “Journal” of the Association (Secretary, 
715 Tremont St., Boston, Mass.) 
+Chief Engineer, Board of Water Commissioners, Hart- 
ferd, Conn. 
TABLE I 
Coefficient for Kutter’s Formula (Weston) 
New laid 
Diameter, in. When laid Existing According to age _— or cleaned 
30 1896 81.6 91.5 112 
(No) 20 1875 63.4 75.7 110.8 
(So.) 20 1867 74.0 75.0 110.8 
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OWNED AND OPERATED BY THE NATIONAL WATER 
Marin Creanine Co., New York Curry 








Vol. 70 





supply line and the pitometers used in the work were 

against each other, the pitometers being found to rea; 
1.5% in excess of the meter reading. The results of ¢} 
on the mains have been summarized and are given in ’ 
together with certain comparisons that relate to age. 
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PORT DISK 
Details of Pistons €-D Details of I Ene. News 

PIPE-CLEANING MACHINE For 20-IN. Prpz; 


E same as I, without head part and blades not toothed. 
F same as I, except blades not toothed. 

G same as I, without head part and blades not toothed. 
H same as I, without head 
G, H and I have blades turne 
Cc, D and G are loose on shaft. 
J off-cast scrapers. 


art, but with blades toothed. 
in, as well as out, for stiffness. 
Others are keyed to shaft. 


ing capacity and present conditions of these supply mains. 


Note—Date of laying south 20-in. main is date original 
main was laid. 


From the table it is seen that the coefficients (Column 3) 
for the 30-in. and the north 20-in. main were unusually low, 
while the south 20-in. main was in about the condition that 
might have been expected. If these pipes were cleaned, it 
was estimated that the present system would be capable of 
delivering 20,000,000 gal. per day to the city with the same 
loss of head that then existed (18 Ib. at City Hall); and, 
if not cleaned, it appeared that under present conditions of 
demand the construction of a new main would be an imme- 
diate necessity. 

Using the consumption figures from the Venturi meter 
record for June, 1912, the following estimate of future con- 
sumption was made: Average rate, 9,130,000 gal. per day and 
maximum rate, 14,500,000 gal. per day, or 58% excess maxi- 
mum to average rate. With an average annual rate of increase 
of 500,000 gal. per day in five years the additional amount re- 
quired would be 11.63 m.g.d. and 18.4 m.g.d., respectively, for 
average and maximum drafts. Therefore, if the above as- 
sumptions are correct, the present system restored to its 
original capacity should be good for five years more, even 
with a rate of deterioration twice that usually assumed. 

If a new supply pipe were laid, it would have to be at least 
36 in. in diameter and about 33,000 ft. long (about 6% miles). 
At a minimum price of $8.25 per lin. ft., this line would cost 
about $270,000, the interest on which at 5% simple interest 
would be $13,500 per year and at compound interest the charge 
would be $74,500 in five years. 

The preliminary estimate for cleaning three miles of 30-in. 
and six miles of 20-in. was $15,300, a little more than the 
interest for one year on the amount necessary to lay a new 
36-in. main. If, therefore, the construction of the 36-in. main 


could be postponed for five years without detriment to the 
service, the saving to the city was estimated to be about 
$60,000. 


On account of the benefit which would result to the city 


RESULTS OF TESTS OF THE CAPACITY OF WATER MAINS, HARTFORD, CONN. 








Discharge in m.g.d.—loss of head, 18 Ib. Age 
New laid 
Present or cleaned After 10 yr. As per coef. Actual 
8.5 11.7 10.2 28 16 
2.4 4.2 3.7 65 37 
2.8 4.2 3.7 40 25—40 
15.7 20.1 17.6 
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if it were possible even partially to restore the carrying capa- 
city of the existing mains by cleaning them, information was 
sought from various cities where the process had been ap- 
plied. Very courteous and complete replies were received, 
and there seemed to be a unanimity of opinion that the work 
done was satisfactory. 

The list prices quoted by the National Water Main Clean- 
ing Co. of New York City, for doing work in the distribution 
system were: 


PRICES PER LINEAR FOOT OF PIPE 


6-in. pipe—l6e. 12-in. pipe—22c. 24-in. pipe—40c 
8-in. pipe—17c. 16-in. pipe—26c. 30-in. pipe—65ec. 
10-in. pipe—18c. 20-in. pipe—30c. 36-in. pipe—S0c. 


These were stated to be for average conditions for lengths 
of five miles or more, given only for purposes of preliminary 
estimate. In Hartford a price of 28c. per lin.ft. for 20-in. pipe 
was given for a three-mile contract, with a further reduction 
if a greater length was cleaned. 

The conditions were exceedingly favorable for a large part 
of the way on account of few consumers on the line, advan- 
tageous location of gate valves and blowoffs for cutting out 
sections of proper length and also because of a parallel main 





Fie. 2. Pree-CLeEaANING MACHINE USED ON 20-IN. 
Matrns, Hartrrorp, Conn. 


with cross-connections which gave ample water for operating 
the machine without interference with the city supply. 

A contract was entered into Sept. 4, 1912, with the Na- 
tional Water Main Cleaning Co. to clean, on trial, three miles 
of 20-in. pipe, and if satisfactory results were obtained the 
cleaning process might be continued through several miles 
additional of 20-in. and three miles of 30-in. pipe. 

Work was begun Sept. 6 and suspended on Oct. 24 on ac- 
count of the scarcity of water in the reservoirs. The results 
were very satisfactory, and during this period (49 days) a 
total of 33,093 lin.ft. (6% miles) was cleaned. On this sec- 
tion there was 154 service pipes which were shut off during 
cleaning; and only four were at all interfered with by the 
cleaning operations. Three of these were extension meters 
located at the street line with no curb cocks, and it was 
necessary to remove the meter and clean out the dirt. The 
other service affected was plugged, but was easily relieved by 
a force pump. 

The usual force employed on this work was a superintend- 
ent, a foreman, a calker, 14 laborers and a double team for 
carting pipe materials and supplies. Under average conditions 
3000 lin.ft. was found to be the maximum effective length for 
cleaning. If the machine is drawn through by a cable, the 
length of section is from 500 to 1200 ft. It is stated by the 
contractor that the machine can be operated by water under 
heads of as low as 10 or 12 lb. The least available head on 
the Hartford mains was somewhat greater than this. 

THE PIPE-CLEANING MACHINE—The machine used in 
cleaning the mains consisted of three distinct sections attached 
to each other by a flexible joint in the connecting shaft, which 
is central in all of the sections. These joints move readily 
and allow the machine to pass through ordinary water-pipe 
curves if the radius is not too short. The first section con- 
sists of three spiders fastened to the shaft; these are armed 
with saw-tooth blades that project at right angles to the 
axis of the machine. The function of these blades is to cut 
up and tear loose incrustation and scale that adheres to the 
pipe walls (see Figs. 1 and 2). 

The second section is made up of two spiders armed with 
smooth scrapers. The function of these blades is to scrape 
away all matter left clinging to the pipe by the first section. 

Behind these two sections is a double piston fitting the 
pipe very closely, with leather gaskets pressed out by steel 
springs, which are continuous around the entire circumfer- 
ence. The pistons are fitted with dampers which can be ad- 
justed to the pressure of water and so regulate the quantity 
needed to wash ahead the scale and other matters cleaned 
from the pipe. Behind each spider and loosely fitting on the 
center shaft are three somewhat flexible metal disks whose 
function it is to deflect the wash water toward the pipe walls 
and out through the cleaning blades where the high velocity 
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helps remove some matter and keeps the whole mass moving 
along with the machine. 

Behind the pistons is another section which carries two 
rows of right and left off-cast scrapers. These are very 
heavy and are designed to smooth off the surface and leave a 
clean smooth water way. These blades are allowed only just 
to touch the pipe walls, their position being kept by case- 
hardened rollers that run on the pipe wall. The gross diam- 
eter of the machine used for the 20-in. mains is 21% in., the 
steel springs letting down at entrance and so keeping the 
machine firmly centered in the pipe. The steel blades are 
made especially for this purpose, and are nearly all replaced 
after each draw. This replacement, of course, depends largely 
on the character of the incrustation, and when mud alone is 
found the blades may require very little renewal. 

INCREASES IN CAPACITY OF PIPES—Previous to the 
cleaning work a very thorough survey was made of the capa- 
city of the pipe line by the use of the pitometer, and similar 
tests were made after the work was finished. A typical sum- 
mary of the results of this work is given below (see also 
Fig. 3): 


Pipe cleaned—north 20-in. main, Farmington Ave 
Section—reservoir No. 1 to Vanderbilt Hill 

Length—Ist test, 16,400 ft 2nd test, 14,650 ft. 

Pipe laid in 1876 Age, 37 years Kind, cast-iron 


(1) (2) 
Date of test. . Aug. 22, 1912 Oct. 2, 1912 
Make of gage. . Crosby American 
Unit of gage... 1 Ib. 1 ft 
Head lost....... 20 ft. to 55 ft. 20 ft. to 50 ft 
nge of velocity (ft. per sec.) ; 1.69 to 2.40 2.84 to 3.97 
Possible error... ; Per lb., 3.5% Per ft., 1.5% 
Mean coefficient( Chezy formuta)..... 69 1li 


Increase in capacity................. 61% 


o ons 
: Weston (37 years) 75 (new) 111 

Average coefficient in Chezy formula. . Williams and 
Hazen (37 years) 76 (new) 116 


The loss of head was about the same in both cases, and 
sufficiently large so that an error of 1 lb. or 1 ft. would be 
comparatively negligible. 

The north 20-in. main was cleaned from the reservoir to 
Union Place, a distance of about five miles. The south 20-in 
main has been cleaned from the reservoir east about 14% 
miles. Tests of the flow made before and after cleaning, 
indicated that in both pipes the carrying capacity had in- 
creased sufficiently to compare with Weston’s tables for new 
20-in. pipes, This is equivalent to a coefficient of 111 in the 
Chezy formula, the resulting increase in capacity being 61% 
and 50% respectively, for the north and south 20-in. mains 

Several readings of the amounts of water used during the 


cleaning were made from the records of the Venturi meter 
at the reservoir gate-house, and 50 gal. is believed to be a 
reliable estimate of the amount per lin.ft. 





a BEFORE CLEANING 
' Ring Area Vel. Vol. 
5 A 0415 089 037 
3 B 0.698 1.34 0% 
Ce C 0.5% 1.82 0.95 
a” D 0.349 2/7 076 
’ E 0.196 240 047 
a Tort 2.182 549 
349 616. 
z 2 ol + Mean el. 349 516 £9, +066 Coeff 
5 AFTER CLEANING 
tee Ring Area Vel Vol 
ene” A 0415 202 084 
2 i. B 0698 230 16/ 
cz! C 05% 258 135 
“ D 0349 27 097 
v E 0196 290 O57 
2 Tova 2182 5.34 
25 2 3 4 pif-245 8460.84 coett 
Velocity in Feet per Second be Mean Velocit: 
‘epic Coef¥icient Center Velocity 


Fic. 3. VeLociry In 20-In. Cast-Iron Water MAIN 
BEFORE AND AFTER CLEANING 


The total distance cleaned was 33,093 lin.ft. (6% miles). 
and it is estimated that 1,655,000 gal. of water were used. This 
amount is about one-fifth of one day’s supply to the city. 

The following is an abstract of the specifications under 
which the work was done. 


SPECIFICATIONS 


(1) The Contractor shall provide the necessary tools. 
appliances, labor and materials to perform and complete this 
work in an expeditious manner. The work to be done shall 
consist of excavating, outes pipe to be cleaned, cleaning the 
pipe so as to remove rust, tubercles, organic growths, deposits, 
silt, and other foreign material due to the presence of water 
7 the mains, reconnecting the pipe, and refilling the excava- 
tions. : 

(2) The Contractor shall make all necessary excavations 
for the execution of the work. The matérials excavated from 
the openings thus made shall be placed in such a position as 
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not to impede travel on the railroads, or unnecessarily im- 
pede the travel on the streets in which the openings are made. 
(3) The Contractor shall take proper precautions to sup- 
ort and sustain the sewers, conduits, water and gas mains 
aid in or across the streets which may be liable to injury or 
damage from digging the epenteas herein mentioned, and have 
a sufficient quantity of timber and plank on the ground when 
necessary to use the same as required. All sheet plank and 
timber used during the progress of the work to support the 
sides shall be removed as the filling proceeds. 


(4) The Contractor shall refill the openings and remove 
all surplus material. The openings thus made shall be filled 
with suitable material, put in horizontal layers not over 6 in. 
thick, and each layer thoroughly rammed so as to render the 
whole filling solid and compact. 


(5) The Contractor shall maintain at all openings made 
by them such guards and lights as may be necessary to pre- 
vent accident or injury to the person or property of others; 
and shall indemnify and save harmless the Water Department 
against any and all suits and actions brought against it, and 
from all damages, costs and expense to which it may be put 
by reason of any negligence or carelessness in the perform- 
ance of the work, or in guarding same, or by or on account 
of any act or omission of the Contractor, or his agents; ex- 
cept as herein specified and provided. 


(6) The Water Department shall furnish right-of-way and 
permits where same are necessary for breaking of pavements. 

(7) The Water Department shall notify all consumers in 
advance of shutoffs and shall assume all responsibility for 
such shutoff and save; the Contractor harmless from all 
damages, costs and expenses incurred by reason of injury or 
damage to the person or property of another as a result of 
shutoffs. 


(8) On completion of the cleaning of each separate sec- 
tion the Water Department shall make immediate inquiry of 
each consumer as to any stoppage of flow in service pipes and 
the Water Department shall immediately notify the Contractor 
of any such stoppage, and the Contractor shall at once re- 
move any stoppage due to said cleaning operation. The house 
services shall have been shut off at the curb or just inside the 
cellar wall, by the Water Department so far as possible, be- 
fore the cleaning operation shall have been commenced, and 
should the Water Department fail to notify the Contractor 
of any such stoppage within one week from the time the 
water is turned on to the section where such stoppage occurs, 
the Contractor shall not be held responsible nor be required 
to repair same. 


(9) The Water Department shall not hold the Contractor 
responsible for cutting pavements or excavations when due 
to incorrect maps or information as to the size and location 
of pipes, and the Contractor shall be reimbursed for extra 
labor entailed thereby, plus 15% for contingencies. 


(10) The Water Department shall also reimburse the 
Contractor for the actual cost and expense entailed in cutting 
pavements, making excavations, cutting and replacing mains 
to remove the cleaning equipment when same becomes neces- 
sary as a result of defective joints, surplus lead, bends, off- 
sets, or special fittings which do not conform to the size of 
the main being cleaned, or are not shown on the plans. 


(11) The Water Department shall furnish one or more 
competent men to take charge of all shutoffs, and to promptly 
make such shutoffs when requested by the Contractor or his 
representatives. 

(12) The Contractor shall notify the Water Department 
when shutoffs are wanted. 

(13) The Water Department shall coédperate with the 
Contractor and assist in expediting the work of the Contractor, 
by giving prompt shutoffs whenever requested by the Con- 
tractor, and furnishing normal pressure in the mains and 
when necessary and possible to give higher pressure. 

(14) The Contractor shall coéperate with the Water De- 
partment and assist them whenever possible to accommodate 
their consumers. 


(15) The Water Department shall not hold the Contractor 
liable for any damages caused to its gates, valves, or hy- 
drants by reason of their necessary operation in making 
shutoffs, or their operation under the direction of the Water 
Department. 

(16) The Water Department shall repave all openings 
for the cleaning and shall be responsible for such repaving. 

(17) The Contractor shall make regular detailed state- 
ments of all overtime or extra materials which may be charge- 
able to the Water Department, giving the cost of materials 
and rate of pay of its employees plus 15% for contingencies. 


(18) The Contractor shall assume responsibilities for any 
claims made against the Water Department for any infringe- 
ment of patents by the use of patented articles in the execu- 
tion and completion of the work, and shall indemnify the 
Water Department for all costs, expenses and damages 
which the Water Department shall be obliged to pay by reason 
of any infringement of patents used in said work. 

(19) Any damage done to the mains at joints where cuts 
shall have been made for the cleaning work, shall be repaired 
and made fairly secure and tight by the Contractor so as to 
be in first-class serviceable condition at the completion of 
the work. 

(20) In reconstruction, the Contractor will use such 
"lasses of pipe and special castings conforming to the New 
England Water-Works Standard, as may be designated by 
the Chief Engineer. 


(21) So far as possible, the work to be done nights and 
Sundays in order to avoid annoyance to consumers. 


of 
we 


A Monument to the Inventor of Nitroglycerin has been 
erected at Casale Monferrato, Italy, by private parties. Ascanio 
Sobrero, born 1813, discovered nitroglycerin in 1847. The 
monument is,in commemoration of his hundredth birthday 
anniversary [Schweizerlische Bauzeitung, Oct. 25, 1913]. 
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Failure of Partially Constructed 
Groined Arch Roof, Balti- 
more, Md. 


By Ezra B. WuirmMan* 


Extensive improvements in the water-supply of 
timore City are being made at the present time. A |, 
impounding reservoir is being built to increase the wa: 
supply and a mechanical filtration plant is being |, 
to improve the quality of the water. 

In connection with the filtration plant, twin reserv« 
are being built for the filtered water, each reservoir }\; 
ing a capacity of approximately seven and three-quar' 
million gallons. The reservoirs are each 241 ft. wi 
by 258.5 ft. long and have a total depth from the flu. 
to the inside crown of the groined arches above of 20 | 
The reservoirs are designed with the view of having t}) 
high-water line 17 ft. above the bottom of the reserve 
or at the spring line of the groined arches. 

The reservoirs are covered with groined arches and ar 
built of plain concrete with the exception of the divisic: 
wall between the two reservoirs, which ig reinforced. Thi- 
division wall is 2 ft. 3 in. thick at the bottom and 18 in. 
thick at the spring line of the groined arches. The 
thrust at the top of the wall is transmitted through bar- 
rel arches to the groined arches beyond. 

The outside walls of the reservoir are of the barrel-arch 
type and the section of this wall is similar to that used 
for the walls of large aqueducts or sewers and is designe: 
to transmit the thrust through the arch and abutment 
section to the foundation below. The arch of the out- 
side wall has a thickness of 6 in. at the crown where it 
abuts against the groined arches. 

The groined arches have a clear span of 13 ft. 6 in. 
from pier to pier and a rise of 3 ft. At the crown the 
thickness of the arch is 6 in. and the depression over 
the piers is 21 in. The curve forming the underside of 
the arch is semielliptical, while the upper surface of the 
groined arch forms a parabola. 

The floor of the reservoirs has a total thickness of 8 
in., being made in two layers, each 4 in. thick, except 
near the outer walls, where the layers are somewhat 
thicker, as shown in Fig. 1. The concrete in each layer 
of the floor is placed in blocks of approximately 15 ft. 
square. 

The concrete -piers carrying the groined arches are. 18 
in. square and are carried on bases 5 ft. square, which 
bases are reinforced with steel and placed on the lower 
layer of the floor. 

The construction of the roof over the filtered water 
reservoirs was begun at the north wall and the barrel 
arch along this wall and three rows of groins were com- 
pleted. Nine other groins were completed near the east 
wall, as shown on the accompanying drawing (Fig. 1). 
The plans called for an earth covering along the east 
wall of the reservoirs 2 ft. 3 in. in depth above the out- 
side crown of the arches, diminishing to a depth of 1 
ft. 9 in. on the west side of the reservoirs. The forms 
were removed from under the completed groins with the 
exception of a small portion at the east and west ends 
as indicated inside the dotted lines upon the accompany- 
ing drawing. These forms had been moved south and 


*Water Engineer, Baltimore, Md. 
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TABLE IL. 
Date F 
Completed Location 
1903 Yonkers, N. Y..... 
1903 Watertown, N. Y. 
1909 Providence, R. I 
1903 PO IEG Bs ctcis ss 
1912 Grand Rapids, Mich. 
1909 New Orlea.s, La.... 
1907 Cincinnati, Ohio. 
1909 Springfield, Mass. 
1911 Toronto, Ont.. 
1911 Toronto, Oat... 
1910* Owen Sound, Ont. 
1905 New Milford, N. J. 
1903 Washington, D. C. 
1908 Columbus, Ohio. 
1913 Minneapolis, Minn. 
1899 Albany, N. Y.. 
1897 Wellesley, Mass 
1900 Superior, Wis.... 
1903 Brookline, Mass. . 
1910 Wilmington, Del... 
1905 New Milford, N. J 
1913* Montreal, P.Q... 
1913* Montreal, P. Q. 
1913* Montreal, P. Q. 
1913* Montreal, P.Q. 
1899 Clinton, Mass......... 
1903 Washington, D. C 
1999 Yonkers, N. Y..... 
1599 Concord, Mass... 
1912 Roland Park, Md.. 
Philadelphia, Pa. 
1907 Torresdale....... 
1907 Lawrence, Mass.. . 
1908 Pittsburgh, Pa..... 
1910 Pittsburgh, Pa........ 
Philadelphia, Pa. 
1904 sean s ones 
1913* Baltimore, Md...... 
Philadelphia, teal 
1912 Queen Lane.. 
1902 Natick, Mass.. 
1912 Grand Rapids, Mich. . 
Philadelphia, Pa. 
1902 Lower Roxborough. 
1902 Lower Roxborough. 
1903 Upper Roxborough. 
1903 Upper poanenenae. 
1904 pS eee 
1907 Torresdale....... 
1907 Torresdale...... 
1907 Torresdale...... 
1902 Milford, Mass........ 
1909 Spctnateld, Mass..... 
1908 Comenius, Ohio...... 
1905 Washington, 
1905 Ashland, Wis.. 
1908 Pittsburgh, Pa.. 
1896 Somersworth, N. H.. 
1913 Minneapolis, _— 
1913* Montreal, P.Q.. 


* Under construction. 
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Structure 
Filtered water reservoir... 
Coag. basin and reservoir 
Filters...... 


Coag. basin and f. w. res. 


F. w. res. under mech. filters 
Filtered water reservoir 


. Supports under mech. filters 


Filters 

Filtered water reservoir. 
Filters. .... 

Filters. 

F. w. res. under mech. filters. 
Filters. ... 

F. w. res. under mech. filters 
F. w. res. under mech. filters 
Filters. 


Reservoir. . 

Filters and reservoir... .. 
Reservoir. 

F. w. res. under final filters. 

F. w. res. under building. 

F. w. res. under pre-filters. . 

F. w. res. under future pre-filters 
Filtered water reservoir. ; 
Supports under pre-filters.... 


Reservoir. . . 


Reservoir. 


. Reservoir. 


. Filters... 
. Filters.. 
. Filters. 


Filters (extension) 


Filters...... 


_ Filtered water reservoir. 


. F. w. res. under final filters........ 


Reservoir. . 
Filtered water reservoir. 


Filters. ..... 

Filtered water reservoir. ..... 
Filters. ...... 

Filtered water reservoir. ..... 
Filtered water reservoir...... 
|. |. ere , 


. Filters (extension) - 
. Filtered water reservoir 


WES oc alew noi cep 


Filtered 1 water reservoir...... 
F. w. res. (part of). 


: Filtered water reservoir. ..... 
gY GS Stic 
. Filtered water reservoir. ..... 


Filters....... ; 
Filtered water reservoir. ..... 
Final filters. 3 
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DATA RELATING TO GROINED ARCHES WHICH HAVE BEEN BUILT IN THE UNITED STATES AND CANADA 
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Total Depth 
Area _of Groined Arches Piers 
in Earth Concrete Span Rise Crown Size Depression 
Acres Cover Mixture Thickness Above 
0.06 4°00” 1: 10° 0” 1’ 6” 6” 162x162" = =9 
0.40 20” 1: Ww’ 0” 1’ 6 6” ais 10 ’ 
10.00 20” 1: 1’ 3” 2’ 6 6” 20x20’ 15 
0.258 270" 1: 1” 6” 6 6” 18’’*x 18” 103” 
0.22 none 1: 10 6x10 4" — 2G 9’ 24/"x24” none 
3.74 VO" i: 10’ 8” 2’ 6 ad 16x16” 
1.05 none 1: 11’ 0’ x9 53” 2 6 ad 21x21" : 
3.12 20" 1: 3 Te el 2’ 0” 6” burma TSP 
2.23 70° 1: 11’ 4” 2’ 0’ 6” 20’’x20"" 14” 
10 os , vy’ 1 . 11’ 4’" » vy’ 6” 20’'x20"" 1 4’’ 
0.49 11’ 6” 2’ 6” 6" 18/"x18" 14” 
0 25 none 1 ; 11’ xv’ a” »” a’ ad 24” x 24” none 
Swewe” 6 6S 3 li’ 10” 2” 6” 6” 22”’x22” 17” 
0.53 none 1: 11’ 10’’x9’ 8 ro 8” 24x 24” none 
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0.06 276" 1:2:5 12’ 9” 3’ 0” 6” 24'"x24” > 
0.34 270" 1:24:54 13’ 0” > 8” 6” By 20" 1s" 
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10.0 23" 1:3:5 13° 2" 3’ O” 6” 21” 
13.23 20" 1:3:5 13’ 5” 3’ 0” 6” 22/’x22"" 21" 
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were in place ready for the pouring of additional arches 
in the position shown within the dotted lines. 
On Thursday, Oct. 16 


groined 


arches. 


accompanying drawing. 


The depth of this earth fill cannot be actually ascer- 
tained excepting where it stood along the north wall 
after the failure as shown in the accompanying photo- 
graph. Levels tuken over this standing earth showed 
that opposite the point of failure the earth fill had been 
made to about the required depth and the evidence would 
indicate that this sloped off to the outer edge of the 
earth filling where the fill was probably from 6 to 12 in. 


in depth. 


Saturday and Sunday there were heavy rains and on 
Monday morning, Oct. 20, when four men employed in 
the concrete gang of the contractor walked out on the 
earth filling the arches suddenly began to fall. 
first failure was between groins 10 and 25, and the last 


, the backfill against the barrel (1) 
arch along the north side of the reservoir was practically 
completed and filling was begun upon the completed (3) 
This filling was continued during Fri- 
day and for several hours on Saturday morning, when 
the work was stopped by rain. 
of the earth filling on the groined arches is shown on the 


groins to fall were numbers 15 and 48. 


lhe possible causes ef the failure of these arches were 


due to: 


The approximate outline 


The 





Defective Design. 

Defective Workmanship or Concrete. 
Premature Removal of the Forms. 
Premature Loading with Earth. 


DESIGN 


The barreled arch and side wall of the reservoirs were 
so designed that the line of pressure for the contemplated 
loading lies within the middle third of the arch and wall 
section, and the compressive stresses in the concrete are 
well within the allowable stresses for concrete. The bar- 
rel arch and side wall are almost identical in section with 
the barrel arch and side wall for the Filter Water Basins 
at the Roxborough Filtration Plants in Philadelphia, 
and are very similar to a number of other side walls 
and barreled arches used in similar construction. 

The groined arches of the type being built in Balti- 
more have been used very extensively in the United 
States in the last 10 or 15 years for covering reservoirs 
and slow sand filters, and a study of the stresses under 
the contemplated conditions of loading show that the 
compressive stresses in the concrete are within the limits 
which can be allowed on concrete of the character used in 


(2) 


(4) 
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construction of the work. In the accompanying table 
compiled by John H. Gregory, who was called in as Con- 
sulting Engineer in connection with the failure of these 
arches, are given data regarding a large number of 
groined arches actually built or under construction 
throughout the United States and Canada. 

A study of the design of the piers also shows that the 
compression in these piers were well within the allowable 
stresses for concrete used in similar construction. 

Considering the results of the theoretical studies of 
the barreled arch and side wall, the groined arches and 
the piers, and also the large amount of similar work 
actually constructed in a great number of other places, 


WEST WALL 
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Jop of filling after failure . 
‘(Concrete work com 
Pe dained teat titaaiimec enn. | 


Section A-B 


Fig. 1. Layout oF GRoINED-ARCH ROOF OF MONTEBELLO 


ted and centers removed )-><-- (Piers completed and 
centers in place) 
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cu.yd. of concrete made from this sand and gravel 
used. Neither the sand nor the gravel is always 
from dirt, but the impurities are of such characte: 
they do not seem to interfere with the strengh o 
concrete. 

The concrete was mixed in a batch mixer and owi: 
the method of placing, by means of a chute fr 
tower, it was necessarily mixed very wet. In order t. 
cure the proper shape to the groined arches inv 
cones were used over the piers. 

An examination of the arches which had fallen shv 
that the concrete at the crown was always of the requ 
thickness shown on the plans. In several places, } 


Outline of concrete roof 
which had been completed 


Portion of roof which fell 
Outline of steel centers in place 
Limit of earth filling on roof oceans 


Approx. limit of earth on partion of roof which fell----- oe 
Pier, with roof above 


Caz 


wow wn nnn, 


Piers over which roof had been buil# 
and which show no movement xt 


Piers,over which roof had been butt . 
and which show some movement 2 


Piers,over which roof had not been built 
but which show some movement 


EAST_WALL 


Piers,over which roof had not been built 
and which skow no movement 


Fitrers, BALTIMORE, Mp., SHOWING CoNDITIONS PRIOR 


To FAILURE OF OcT. 20, 1913 


there is no room to doubt the safety of the design of the 
roof of the reservoirs in question. 


DEFECTIVE WORKMANSHIP OR CONCRETE 


A careful examination was made of the concrete and 
the materials from which the concrete was made. The 
cement used in the construction was manufactured by 
the Tidewater Portland Cement Co., of Union Bridge, 
Md., and every carload of cement used on the work had 
been sampled and tested at the Municipal Laboratory. 
Fifty-four of the fifty-five cars received passed both the 
7-day and the 28-day tests, as specified by the American 
Society of Testing Materials, and one carload was held 
as the result of the 7-day test, but was passed on the re- 
sults of the 28-day test. The cement was stored in a 
dry warehouse and well protected from the weather. 

The sand and gravel used in the concrete was dredged 
from the waters in the neighborhood of Baltimore Har- 
bor and is being used most extensively throughout the 
City for all classes of concrete work. The author had 
personal charge of the construction of the Sewerage Dis- 
posal Works for the City of Baltimore in which 60,000 


ever, the concrete at the haunches, just above the in- 
verted cones, was found to have settled slightly on the 
slope so that the haunches were not always of the re- 
quired thickness. The reduction in thickness, however, 
was so slight that the failure could not be attributed to 
this cause, especially as the arches which failed first were 
of the required thickness. 

The quality of the concrete throughout was good and 
in many instances the gravel in the aggregate was frac- 
tured where the concrete was broken at the time of the 
failure. 

At only one point was there any evidence that the con- 
crete was not of the best quality, but this point was no- 
where near the first failure of the arches and the concrete 
was good and should certainly have withstood the com- 
pressive stress which it was designed to withstand. 

Mr. Gregory in his reports states that, “From my ex- 
amination of the concrete, not only that portion of the 
roof but in the portion still standing, and also from in- 
vestigation of the conditions under which the work was 
built, IT am of the opinion that the failure was not due 
to poor concrete.” 
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PREMATURE REMOVAL oF FORMS 





The first centers under the barreled arch along the 
north wall of the reservoirs was struck on September 16, 
fourteen days after the placing of the concrete in the 
arch and 34 days prior to the failure of the roof. The 
striking of the centers under the groined arches began 
on Sept. 25, and the construction records show that the 
concrete had been placed from about 19 to 46 days be- 
fore the centers were struck. The first two groins to 
give away were groins numbers 26 and 10, and the con- 
crete had been placed in groin number 26 about 20 days 


Fig, 2. coking West Toward Groins 15, 31 and 48. 
Fig. 4. saeaR ' 
a 





and in groin number 10 about 40 days prior to the strik- 
ing of the centers. It is therefore evident that the fail- 
ure cannot be ascribed to the premature striking of the 
centers. 


PREMATURE LOADING witH EARTH 


The analyses of the thrust produced in the barrel arch 
by the loading with earth shows that this thrust amount- 
ed to over 2000 Ib. per lin.ft. of the wall. The loading 
of the groins themselves was also of such character as 
to tend to produce a thrust away from the wall and to- 
ward the outer side of the completed section, the earth 





orth Across North Fig. 5. Looking West over Groins 5 to 8 
ll. toward Groins 15 and 31. on right. 
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filling being thickest toward the wall and falling off to 
ward the outer edge of the filling. The effect of this un- 
balanced thrust was to push the groins and the columns 
in a southerly direction. The moments of stability 
against overturning by the three piers was not suflicient 
to balance the overturning moment of the thrust due to 
the earth loading on the barreled arches and the arches 
themselves. The movement in a southerly direction of 
the entire roof structure covered by earth and the ad 
jacent structure still standing is clearly shown by the 
fact that all the columns left standing were tilted in 


Fies. 2-6. Views oF THE MONTEBELLO FILTER AFTER (COLLAPSE OF Roor 


Fig. 3. Looking East Along North Wall. 
Fig. 6. Looking East; Piers 42, 41, ete., 


a southerly direction, opening a crack at the base of the 
columns on the north side of the piers. 

It is believed that the unbalanced thrust due to the 
earth loading caused sufficient movement in a southerly 
direction to separate groins 10 and 26 at the crown, 
thereby causing these groins to cease to act as arches and 
to act as cantilevers. The earth loading on these groins 


acting as cantilevers produced a tension on the upper. 


side of the concrete greater than the concrete was able to 
stand and these two groins failed and large sections 
dropped into the reservoir below. The fall of these groins 
started the adjoining piers and groins and they began to 
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fall like tenpins. The evidence seemed to show that 
the time which elapsed between the fall of the first and 
last groins was between one-half minute and one minute. 

As stated before, John H. Gregory, of New York, was 
called in as Consulting Engineer to investigate the causes 
of the failure and to pass upon the adequacy of the de- 
sign of the groined arches. After a most thorough and 
exhaustive study of the situation, Mr. Gregory has sub- 
mitted avery comprehensive report upon this failure, the 
results of which are summarized in the following para- 
graphs. 

(1) That the groined arches were well and carefully 
designed and if built of the materials and in accordance 
with the requirements specified are safe and suitable for 
the purpose for which they were designed. 

(2) That the design of the groined arches is in ac- 
cord with what may be said to be practically standard 
practice in this class of work and is similar to that 
adopted in a large number of works already built and in 
service in the United States, among which may be men- 
tioned those in Albany, N. Y.; Columbus, Ohio; Grand 
Rapids, Mich., Minneapolis, Minn., New Orleans, La.; 
Philadelphia, Penn.; Pittsburgh, Penn; Providence, R. 
I.; Roland Park, Md.; Springfield, Mass., and Washing- 
ton, D. C. 

(3) That no changes in the design of the groined 
arches be made and that the work be constructed as orig- 
inally contemplated. 

(4) That the failure was due to the premature load- 
ing of the barrel arches and groined arches with earth 
before provision had been made for taking up the thrust 
produced in the same by the earth loading. 
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Failure of Part of Lyman-Stark Bldg., 
Cedar Rapids, Iowa 


On Nov. 14, 1913, at 3:30 p.m., the two rear bays of 
the entire three-bay width of the Lyman-Stark rein- 
forced-concrete building at Cedar Rapids, Iowa, collapsed 
while a number of workmen were engaged on the con- 
struction. The falling mass carried down with it about 
a dozen workmen, seven of whom were killed. A Cor- 
oner’s inquest is now in progress looking into the design 
and construction of the building and a number of experts 
have been called to testify as to the details of the build- 
ing. Until this inquiry is completed, a complete analysis 
of the failure is not in order, but we give below a brief 
statement of the facts now available, prepared by Prof. 
B. J. Lambert, of the State University of Iowa, lowa 
City, and obtained from other sources. 


Pror. LAMBERT’s REPORT 


The building which failed is known as the Stark-Ly- 
man block, and is to be used as a wholesale millinery es- 
tablishment. The preliminary layout and plans were 
drawn by H. J. Bishop, an engineer of wide experience. 
These plans were submitted to the Wm. B. Hough Co., 
of Chicago, who completely designed and laid out the 
floors and columns, and resubmitted same to Mr. Bishop. 
After several revisions the plans were finally accepted 
and contract was let to Wasson & Lauritzen, of Waterloo, 
Iowa. Subsequent to the letting of the contract, the 
owners together with Mr. Bishop, their engineer, de- 
cided to have the plans rechecked, and for this purpose 
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employed Ernest McCullough, of Chicago, wel! 
as an authority in reinforced-concrete design. 

The building is built of reinforced concrete y 
and concrete floors and covers a lot 60x140 ft. wi; 
els 20x20 ft. in plan, there being seven panels o 
and three the other. It is seven stories high, t 
to 7th story being 12 ft. each in clear and the roo! 
95 ft. above street level. The floor girders run 
versely, and the floor panels are built on the one-\ 
inforcement hollow-tile and concrete-beam system. 

All floors above the first are constructed of ¥x1° 
in. hollow-tile on 16-in. centers. This provides | 
4-in. concrete beam between tiles, which, with 2 
concrete covering specified makes a T-beam with 4x?-; 
web and 2x16-in. flange. The steel consists of tw. 

Gol. standing affer __ 
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Column Standing 
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in progress when 
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Fie. 1. PLAN AND ELEVATION OF REINFORCED-CONCRET! 
BuiLpine, Cepar Rapips, SHOWING PoRTION 
Wuicu CoLiapsep Nov. 14 


in. twisted rods and 14-in. twisted rods transversely on 
18-in. centers, characterized as temperature bars. Wit! 
the exception of certain special columns the origiial 
plans called for 12x12-in. column in upper story with a 
increase of 2'in. each way per floor. As built, the col- 
umns are round, but compared with the square as speci- 
fied are said to be of more than equivalent section. 

The live load specified for the 2nd to 7th floors is 
95 lb. per sq.ft., which would indicate that the Wm. B. 
Hough Co. used unit stresses in the steel and concrete 
approximating 20,000 Ib. and 800 Jb. respectively with 


; wt]? 
a bending moment of 0° In the transverse beams 


which are 12x25 in. in full section the stresses will run 
still higher under full live load. 

By reference to the view shown herewith, it will be 
noticed that the contractor has left the forms under th 
6th and 7th floors and that the roof forms were prac- 
tically half placed. At the time of the accident workmen 
were engaged in pouring the roof and had practically 
completed the work over the six panels that fell. 
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It will also be noticed that the columns have been 
stripped in all except the 7th story. The 6th floor col- 
umns together with the 7th floor slabs had been poured 
probably 8 to 10 days. The engineer reports that the 
lowest temperature at any time during the actual plac- 
ing of the concrete was about 43°, that the colder weather 
of the past few weeks occurred while the forms were be- 
ing placed. On several occasions the temperature has 
gone to 12° to 16° above zero and re- 
mained below the freezing point prac- 
tically all day. 

All kinds of theories are afloat as-to 
the cause of the failure. One report is 
that the building was founded on 
quicksand, when, as a matter of fact, 
it is founded on solid rock over the en- 
tire lot, the average rock excavation 
for the cellar being about 3 ft. and run- 
ning into very dense compact limestone. 
Another report is that the cement was 
not good and the concrete of inferior 
quality. The cement was of a standard 
brand, was frequently tested, and 
found uniformly good. The concrete 
was a 1: 2:4 mix and the broken frag- 
ments present an unusually good ap- 
pearance. Another report condemns the 
floor forms as being too weak, yet the 
same style of forms had held the lower 
floors which were somewhat heavier 
than the roof slab. 

The most reasonable assumption 
seems to be that the failure started in 
an interior column due to overload on 
a green concrete from which the forms 
had been prematurely removed. 


ADDITIONAL INFORMATION 


In addition to the above report we 
have obtained from various sources the 
following supplementary information. 
The engineer for the owners, H. J. 
Bishop, in 1908-09, was general super- 
intendent of construction for the plant 
(with reinforecd-concrete buildings) 
of the Corn Products Co., at Argo, Ill.* 
He laid out the plans for the Stark- 
Lyman building, and had architectural 
drawings made by Mayberry & Co., 
architects, of Cedar Rapids, Towa. Act- 
ing for the owner, he purchased the 
reinforcing steel from the Wm. B. 
Hough Co., of Chicago, and this company prepared the 
structural design for the reinforced concrete, which was 
approved by the engineer. This design was made under 
the following specifications: 


Tension in steel, 20,000 1b. per sq.in. 

Bending compression in concrete, 750 Ib. per sq.in. 

Direct column stress on concrete, 600 Ib. per sa.in. 

Ratio of deformation was not stated, but calculations show 
that a ratio of 12 was probably used. 

Column design was in accordance with Considere’s formula. 

Bending movement, W L + 12 in center of span and W L 


+ 10 over the supports. All span lengths used were 
to be clear spans. 


In June, 1913, before work was commenced, the con- 


*“Engineering News,” Aug. 26, 1909. 
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tractors sent the plans to Ernest McCullough, consult- 
ing engineer, of Chicago, with instructions to check them 
to see if the specifications had been followed by the de- 
signers and “if the specifications have not been complied 
with whether the building will carry the loads according 
to the usual way such buildings are designed.” His re- 
port was to the effect that the design throughout was con- 
sistent and that the drawings were satisfacory. Mr. Mc- 





Fic. 2. View or LyMAn-Stark BurLpine, Looxina NorTHweEst 
TowarpD THE COLLAPSED PorTION 


Cullough informs us that while the allowed stresses were 
higher than he uses in his own practice they are sanc- 
tioned by the building ordinances of several cities (St. 
Louis among them). He states also that the drawings 
and details and the amount of steel used over the sup- 
ports all showed designing work of a character better 
than that found in the average commercial design. 

As stated above, the steel was furnished by the owner, 
the contractor furnishing all other material and labor. 
The centering and forms were all designed by the engt- 
neer, Mr. Bishop. On the 5th floor. which at the time 
of the failure was the lowest floor with centering in place, 
the centering consisted of posts spaced 4 ft. c. to ec. with 
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no diagonal bracing. No planking was used to distribute 
the load on the floor, but each post rested on a block 
8x24 in. on the concrete over the tile on the floor and 
not on the concrete beams. 

It is the opinion of some engineers who have examined 
the building that the failure may be accounted for by 
the disposition of this centering, combined with green 
concrete resulting from too rapid work during Octcber 
and November, when the concrete above the fourth floor 
was poured. The 5th floor was poured Oct. 3; 6th floor, 
Oct. 14; 7th floor, Nov. 1; and the roof was being poured 
at the time of the failure on Nov. 14 (see Fig. 1). We 
are informed that on Nov. 20 the concrete on all floors 
above the 4th was still green looking. This was charac- 
teristic of the concrete in the wrecked portion of the 
building but the pieces in this wreckage could not be pos- 
itively identified as to location. The view in Fig. 2 
shows how completely the concrete stripped from the re- 
inforcing bars. On the basis of the facts just presented it 
is thought by some that the main collapse occurred at the 
5th floor, which carried the centering and load of the 
floors above and which was itself -unsupported, though 
the concrete was fairly green and the centering loads 
highly concentrated. 

Concreting was being done at the southeast corner of 
the roof starting at the rear end wall and not extending 
to the first row of beams and columns. Some of the evi- 
dence indicates that this weight of concrete, supported 
only by the wall and the centering, caused the wall to tilt 
outward (at the 7th floor) and drop the roof load upon 
the green concrete floor below. Adjacent to this sec- 
tion of the concrete roof was a material elevator which 
might have caused jarring and vibration. 

The city is to make a test of the load capacity of the 
forward 100 ft. of the building which is still standing ap- 
parently uninjured. Meanwhile, it is necessary to await 
the complete presentation of evidence both as to design 
and construction before making any definite deductions. 
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The Washington Meeting of the 
National Conservation Cougress 


The National Conservation Congress, held in Wash- 
ington last week, was one of the most tumultuous and ex- 
citing conventions ever held by a technical society. The 
Congress was attended by over 800 registered delegates 
representing every State in the Union. The program, as 
announced beforehand, contemplated forestry as the prin- 
cipal theme of this year’s Congress. Instead of this, how- 
ever, the question of water-power control forced itself 
to the front on the first day of the Congress and pre- 
cipitated a bitter parliamentary battle between those rep- 
resenting opposing views, and from that time on prac- 
tically absorbed the entire energy and interest of the 
delegates. 

What brought on the fight was the several reports of 
the Committee on Water Power. This committee, which 
has been at work during the past year, was made up 
of Dr. George F. Swain (President of the American So- 
ciety of Civil Engineers) Chairman, and Messrs. Gifford 
Pinchot, Henry L. Stimson (late Secretary of War). 
Lewis B. Stillwell (Past-President of the American In 
stitute of Electrical Engineers), Chas. R. Van Hise 
(President of Wisconsin Universitv), M. O. Leighton 
(late Chief Hydrographer of the United States Geo- 








logical Survey), G. 8S. Webster (of the firm of St. 
Webster), B. M. Hall, of Atlanta, Ga., and Josep 
Teal, of Portland, Ore. 

It will be recognized that this committee repres 
not only technical experts of the highest standing, 
very divergent and opposing ideas, so widely dive: 
in fact that to expect agreement on all vital point. 
recognized to be hopeless. Through the efforts, w 
lieve, of some of the engineer members of the con 
tee, it was arranged to draft a report which coul, 
signed by the entire committee, stating such princip|: 
all could agree upon. Supplementing this was a 
jority report signed by six members of the committ.. 
and a minority report signed by Messrs. Gifford Pinchot, 
Henry L. Stimson and Joseph N. Teal. 

It may be said at once, however, that none of these 
three reports went to the root of the matter which was 
agitating the delegates and on which the real fight of 
the convention was waged. This was the question: 
Whether the Federal government or the State showld 
control water power. From all indications it appeared 
that delegations to the convention from most of the 
States west of the Rocky Mountains and from four or five 
of the Southern States came to the convention for the 
especial purpose of making a fight for exclusive State 
control; and interest in this special matter was so great 
that practically all other features touched upon in the 
committee’s report were hardly discussed. 

The whole day on Wednesday was spent in long and 
exciting debates, and in untying the parliamentary tan- 
gles which constantly occurred and which would have 
swamped the convention hopelessly had it not been for 
the remarkable tact and skill of the presiding officer of 
the day, Ex-Secretary Walter L. Fisher. 

When a vote on the question was finally taken, each 
state voting separately, in accordance with the consti- 
tution of the Congress, the final result showed with be- 
tween 500 and 600 votes cast there was a majority of 


over three to one against Stat, control. 


Near the end of the closing session on the following 
day, after many of the delegates had departed, the fight 
was suddenly renewed and \ as waged with great inten- 
sity for nearly three hours, when a final concluding vote 
showed about the same rejority as the vote of the 
day previous. 

As the so called unanimous report of the Committee 
on Water Power is a document of considerable impor- 
tante it is reprinted below as follows: 


To the Fifth National Conservation Congress: 

The Committe on Water Power, while finding a difference 
of opinion among its members as to certain details of the 
subject feels very strongly the importance of making clear 
the general principles which control it and realizes keenly 
the consequences which would follow a failure to agree upon 
a constructive program of progress. It has, therefore, framed 
the following brief statement of the recommendations upon 
which it is unanimous. 

A grant of the right to use a water power, while differing 
in some details is essentially similar to a grant of any other 
privilege or franchise from the Government, state or Na- 
tional, and its terms, regulation and control should be guided 
by essentially the same principles necessary to safeguard the 
rights of the public and of posterity as have been found es- 
sential in the case of other classes of franchises from the 
Government. Particularly is this true in view of the fact 
that a water power being perpetual will surely tend to in- 
crease in value as other sources of power, such as coal and 
oil, become exhausted, At the same time, for the very pur- 
pose of preserving our other power resources which are ca- 
pable of exhaustion, the development of water power, under 
proper safeguards of the public interest should be earnestly 
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encouraged and hastened. We recommend that the following 
principles should govern the granting of a privilege to use 
a water power: 

(a) For a definite period, sufficient to be finamcially at- 
tractive to investors, the privilege should be irrevocable ex- 
cept for cause, reviewable by the courts; 

(b) Thereafter the privilege should continue subject to 
revocation in the absolute discretion of the Government ex- 
ercised through its administrative board or officer upon givin> 
reasonable notice and upon payment of the value of the phys- 
ical property and improvements of the grantee as below pro- 
vided under (h). 

(c) After the expiration of the perica provided for in 
(a) above, at recurring intervals of not more than ten years 
the amount of compensation to be paid to the Government 
for the privilege and all the terms and conditions of the grant 
during the next succeeding period of not more than ten years 
shall automatically come up for determination by the grant- 
ing officer of the Government. 

(a) The privileze shall be unassignable except with the 
approval of the Government in order to safeguard the in- 
terests of the Government against speculation in water pow- 
ers and against appropriation without prompt development. 

(e) The privilege shall be granted only on condition of 
development of the whole capacity of the power site as rapid- 
ly as the granting officer may from time to time require, giv- 
ing due consideration to reasonable market demands and 
conditions and also on condition of continuous operation, sub- 
ject to such demands and conditions. 

(f) The right to receive compensation for the value of 
the privilege varying according to the proper conditions of 
each case shall be reserved to the Government, State or Fed- 
eral, from whom the privilege comes. We believe that the 
reservation of such a right to compensation is a vital essen- 
tial toward the end of proper regulation. It is not sufficient 
to trust that the public will always receive its proper share by 
means of regulation of rates alone. Local authorities may 
neglect or may be unable, under conflict of jurisdiction, or for 
other reasons, to exact in the interest of the public the full 
value of the public’s right. The value of a water power may 
in the course of time increase far beyond the power of local 
regulation to adequately distribute its benefits. At the same 
time, the method of exacting compensation must be care- 
fully safeguarded so that in case full compensation by rate 
regulation is exacted by local authorities, an additional 
burden shall not be imposed. We believe that in normal cases 
the best method is for the Government to share increasingly 
in the net profits of the enterprise, provided those profits ex- 
ceed a certain reasonable percentage, the right of the Govern- 
ment being recognized otherwise merely by the imposition of 
a small annual fee or its equivalent. 


(g) The Government sholl have the right to prescribe 
uniform methods of accountii. ; for the grantee and to inspect 
its books and records. ; 


~(h) Upon revocation of a f ‘ivilege by the Government the 

grantee shall be paid a comp. ‘sation equivalent to the fair 
valuation of its property, excliisive of franchise and conse- 
quential damages; this compensation shall include such ap- 
purtenances as are necessary f~~ the operation of the water 
power and the transmission of eiectricity therefrom, but shall 
not include such properties as railroads, lighting systems, fac- 
tories, etc., which are of themselves separate industries. 


In such transfer all contracts for the sale or delivery of 
power made in good faith previous to such notice of transfer 
should be assumed by the transferee so that the said grantee 
may operate and maintain the power business during his 
occupancy of the property under such stable guarantees as 
may beget confidence therein by prospective long-term con- 
tractors, provided, that the Government or said transferee 
shall not assume any contracts made at a price or under con- 
ditions which shall be determined by the proper administra- 
tive officer of the Government to be unreasonable or con- 
fiscatory. 





NOTES 


A Slide of Rock, on Nov. 17, buried 300 ft. of double 
track, 60 ft. deep, near Ruby Creek, Man., on the main line 
of the Canadian Pacific Ry. 


A Railroad Bridge Collapsed while under construction over 
the Ohio River at West Jefferson, Ohio, on Nov. 14, accord- 
ing to press dispatches. One man was killed and another 
was fatally injured. 
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A Coal-Mine Explosion occurred in Mine No. 2 of the Ala 
bama Fuel & Iron Co., at Acton, Ala., at 3:45 p.m., on Nov. 18 
Of the 43 mirers entembed six were rescued, 24 bodies were 
recovered, and 13 were missing, on Nov. 19 Press dispatches 
State that the new Bureau of Mines hospital truck was dis 


patched tuo the mine, from Birmingham, Ala. 


A Wooden Trestle Collapsed under the weight of a south- 
bound passenger train on the Dardanelle & Ola R.R. (a sub- 
sidiary of the Rock Island Lines), 8 mi, east of Centerville, 
Ark., on Noy. 17, according to press dispatches The engine 
and tender passed safely over the trestle, but the thre cars 
following fell into a 12-ft. ditch, causing the injury of 15 
persons and the death of one. 


A Tunnel Under the Delaware River, connecting Phila 


delphia, Penn., and Camden, N. J., which was agitated sev- 
eral years ago, may become a fact Charter rights for the 
construction of such a tunnel were issued on Nov. 22, at 


Harrisburg, to the Philadelphia Tunnel R.R. Co. The length 
of the tunnel, with approaches, is to be less than one mile, 
according to press dispatches. W. A. Stern, President of the 
company, stated that the work will commence in less than 
six months and should be finished within 18 months of th 
time. 


Straightening the Grain Elevator of the Canadian Pacific 
Ry., at Transcona, Manitoba, which tilted to an angle of 
about 28°, as noted in our issue of Nov. 6 has been decided 
upon. According to a statement in the “Canadian Engineer,” 
the Barnett-McQueen Co., which built the structure, pro- 
poses to excavate under the high side and allow the elevator 
to settle back to a vertical position. It will then be sup- 
ported by jacking while the new foundation wall is built 
Presumably the jacks will provide for restoring the structure 
to approximately its original elevation This work is esti- 
mated to cost about $30,000. 


A Garbage-Disposal Contract, to run ten years, has been 
made by the city of Los Angeles with C. C. Crouch, of Chi- 
cago. A reduction plant, which must be in operation in ten 
months, will be located on the river at Lenard St. 
The contractor will receive 51c. per ton for all garbage 
reduced, $3 for each dead draft animal, and 80c. for each calf, 
sheep, or hog, etc., but nothing for market rubbish and small 
animals. The city may otherwise take care of market rub- 
bish, combustible refuse and all small animals, if it desires 
The contractor must provide and maintain proper vehicles 
for removing dead animals and the city is to pay him all it 
collects under the ordinances for such service. 

The city may purchase the plant after five years by pay- 
ing the then value plus the earning value (estimated average 
annual profits capitalized at 6%). A minimum wage for em- 
ployees of $2 is imposed and n 8-hour day, except in emerg- 
encies. After three days’ continuous failure to dispose of the 
refuse, the city may take possession and run the works until 
it can make other arrangements for disposal. 
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Mr. R. A. Dillon has resigned as Superintendent of Streets 
and Sewers of Cairo, Ill, to return to his former position 
with the Cairo Electric & Traction Co. 


Mr. Frank McManamy, former Assistant Chief Inspector of 
locomotive boilers, Interstate Commerce Commission, has been 
appointed Chief Inspector tu succeed the late John F. Ensign. 


Mr. Heinrich J. K. Freyn, M. Am. Soc. M. E., formerly Con- 
sulting Engineer, Allis-Chalmers Co., Milwaukee, Wis., has 
been elected Third Vice-President of the H. Coppers Co., Chi- 
cago, Ill. 


Mr, M. B. Morgan, recently Roadmaster of the Illinois Cen- 
tral R.R., at Fulton, Ky., has been promoted to be Assistant 
Engineer of Maintenance-of-way at Chicago, Ill, succeeding 
Mr. D. W. Thrower, promoted, as noted in our issue of last 
week. 


Mr. C. Ewald Grunsky, Jr., M. Am. Inst. M. E., recently 
Superintendent of the Standard Consolidated Mining Co, 
Bodie, Calif., has become associated with the American En- 
gineering Corporation, 57 Post St., San Francisco, Calif., of 


which his father, Mr. C. E. Grunsky, M. Am. Soc. C. E., is’ 


President. 


Mr. Otto Wartenweiler, recently in charge of the construc- 
tion of the new 400-ton milling and cyaniding plant of the 
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Commonwealth Mining & Milling Co., Pearce, Ariz., has ore 
ganized the firm of Otto Wartenweiler & Co., Engineers and 
Contractors, Van Nuys Bldg., Los Angeles, Calif. Mr. Warten- 
weiler is Manager of the firm. 


Mr. Morrel Vrooman, Assoc. M. Am. Soc. C. E., for a number 
of years head of the engineering department of the city of 
Gloversville, N. Y.; and Consulting Engineer on sewerage and 
water-supply, has resigned as City Engineer and will here- 
after devote his entire time to the firm of Vrooman & Perry, 
Consulting Civil Engineers and Sanitary Experts, Glovers- 
ville and Amsterdam, N. Y. 

Mr. Walter H. Flood, recently Chief Chemist of Chicago, 
Ill., municipal asphalt plant, and Engineering Chemist of the 
Bureau of Engineering of the city, has opened a consulting 
laboratory at 326 River St, Chicago, for the general practice 
of chemical engineering. Mr. Flood was formerly Chemical 
Engineer of the Holland Gelatine Works, Holland, Mich., and 
his new work will include besides the testing and inspection 
of road and other engineering materials the analysis of food 
and food products. 


Mr. George E. Willcomb, Assoc, M. Am. Soc. C. E., Chemist 
in charge of the Albany, N. Y., water-filtration works, has 
become associated with the firm of Vrooman & Perry, Consult- 
ing Civil Engineers and Sanitary Experts, Gloversville and 
Amsterdam, N. Y. Mr. Willcomb is a graduate of the Massa- 
chusetts Institute of Technology and has had experience as 
Assistant Engineer with Hazen & Whipple, New York City, 
as a member of the staff of the sewage-experiment station at 
Columbus, Ohio, and a Chemist in charge of the water-filtra- 
tion works at Watertown, and Albany, N. Y. 


Mr. Walter E. Emery, for the past five years Chief En- 
gineer of the Peoria & Pekin Union Ry., has been appointed 
County Superintendent of Highways of Peoria County, IIL, 
under the new highway law. Mr. Emery was the only one of 
four candidates successful in passing the required civil-ser- 
vice examination. Born in Calcutta, India, in 1863, and edu- 
ceted at the Government Civil Engineering College there, Mr. 
Smery has had a variety of engineering experience on five 
continents. For a time he was in the Indian railway service, 
going from there to Queensland, Australia; thence to South 
America, where he was Division Engineer on construction of 
the Transandine Ry., and of some Argentine railways. In 
1891 and 1892 he was General Inspector on construction of 
the Cape Government Rys. in Orange Free State and Cape 
Colony, South Africa. From South Africa Mr. Emery came 
to the United States, where he served on the engineering staffs 
of various Middle Western railways. From 1896 to 1907 he 
was Roadmaster of the Chicago & Northwestern Ry., at West 
Chicago, Tll. Later he was Engineer of Maintenance-of-way 
of the Chicago & Alton R.R. at Kansas City, Mo., and since 
1908 has been Chief Engineer of the Peoria & Pekin Union Ry. 


Mr. William C. Brown has tendered his resignation as 
President of the New York Central Lines to take effect Jan. 
1, 1914. Mr. Brown has been in railway work continuously 
for 44 years, for the past five of which he has been President 
of the New York Central Lines. He is 60 years old and has 
passed through nearly every grade in the operating depart- 
ment of the railway service, from section hand, when a boy 
of 16 years, to President of a railway systems operating 3800 
miles of track at 55 years, His first work was on the Chi- 
cago, Milwaukee & St. Paul Ry., where he was section hand, 
fireman and telegraph operator. He then served as train dis- 
patcher on the Illinois Central R.R., the Chicago, Rock Island 
& Pacific Ry., and the Chicago, Burlington & Quincy R.R. 
He was promoted to be chief train dispatcher, Trainmaster, 
Assistant Superintendent and Superintendent of the Chicago, 
Burlington & Quincy R.R.; after serving this railway from 
1890 to 1896 as General Manager of subsidiary lines, he was 
made General Manager of the entire system. In 1901 Mr. 
Brown became associated with the New York Central Lines.as 
Vice-President and General Manager of the Lake Shore & 
Michigan Southern Ry. Later his jurisdiction was extended 
over the other New York Central Lines, and in 1909 he was 
elected to succeed Mr. W. H. Newman as President. 
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OBITUARY 


John H. Marble, member of the Interstate Commerce Com- 
mission, died Nov. 21, at his home in Washington, D. C., from 
acute indigestion. He was born in Ashland, Neb., Feb. 26, 
1869.. He attended the University of Nebraska and for a time 
Was engaged in newspaper work on the West Coast. He was 
admitted to the bar in 1903 and began the practice of law 
in San Francisco, Calif. He was made attorney in charge of 
the division of inquiry of the Interstate Commerce Commis- 
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sion in 1906, and in 1912 was made Secretary of the 
mission. He was appointed Commissioner in March « 
year. 


Ernest Pontzen, Officer of the Legion of Honor, Ch: 
and member of numerous orders and institutes of f 
countries, one of the two corresponding members 
American Society of Civil Engineers, elected in 1876, qi 
Paris, France, Oct. 13, 1913. He was born in Vienna, A) 
in 1838, and graduated as “éléve externe” from the ‘ 
des Ponts et Chausseés,” the training school for the pg. 
ment engineers of France, about 1860. All through his | 
took great interest in this school and was President < 
Association of its foreign graduates when he died. Son. 
years ago he removed to Paris, married there, became a 
zen of France, and thereafter was sent on many govern; 
engineering missions. He was an official representativ: 
France at the Centennial Exposition in 1873 and the Colim- 
bian Exposition in 1893, and at the International Railway 
Congress at Berne in 1910. He served on many govern; 
engineering commissions in France and its colonies. 
visited the, United States three times, and he frequently «; 
tertained and aided American engineers visiting Paris. of 
independent means, he nevertheless lived a life of continuing. 
useful work; and in this form of his activity he will long he 
remembered—genial gentleman that he was—by those who 
had the pleasure of meeting him. [From Clemens Herschel, 
M. Am. Soc, C, E., Consulting Engineer, New York City.] 
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AMERICAN SOCIETY OF REFRIGERATING ENGINEERS. 
Dec. 1-2. Annual meeting in New York Secy., W. H. Reed, 
154 Nassau St., New York City. 
AMERICAN SOCIETY OF MECHANICAL ENGINEERS. 
Des. 2-5. Annual meeting in New York. Secy., Calvin W. 
Rice, 29 W. 39th St., New York City. 
ASSOCIATION OF AMERICAN PORTLAND CEMENT MANU- 
FACTURERS. 
Dec. 8-11. Annual meeting in New York. Secy., Percy H. 
Wilson, Land Title Bldg., Philadelphia, Penn. 
SAND-LIME BRICK ASSOCIATION, 
Dec. 9-10. Annual meeting at Harrisburg, Penn. Secy., 
W. E. Plummer, Jr., 211 Fillmore Ave., Buffalo, N. Y. 
AMERICAN ROAD BUILDERS’ ASSOCIATION. 

Dec. 9-12. Annual convention at Philadelphia, Penn. 
W. H. Tolman, 29 W. 39th St., New York City. 
AMERICAN INSTITUTE OF CHEMICAL ENGINEERS. 
Dec. 10-13. Annual meeting in New York. Secy., J. C. Ol- 

sen, Polytechnic Institute, Brooklyn, N. Y. 


SOCIETY OF NAVAL ARCHITECTS AND MARINE ENGI- 
NEERS 


Dec. 11-12. General meeting in New York. Secy., D. H. 
Cox, 29 W. 39th St., New York City. 
AMERICAN SOCIETY OF AGRICULTURAL ENGINEERS. 
Dec. 29-31. Seventh annual convention at Chicago, Ill. Secy., 
I, W. Dickerson, Urbana, III. 
MINING AND METALLURGICAL SOCIETY OF AMERICA. 
Jan. 13. Annual meeting at New York City. Secy., W. R. 
Ingalls, 505 Pearl St., New York. 
AMERICAN WOOD PRESERVERS’ ASSOCIATION, 
Jan. 20-22. Tenth annual convention at New Orleans, La. 
seed. F, J. Angier, Timber Preservation Co., Baltimore, 


Secy,., 


NATIONAL CONFERENCE ON CONCRETE ROAD BUILDING. 
Feb. 12-14. Meeting at Chicago, Ill. Secy., J. P. Beck, 72 
W. Adams St., Chicago, IL. 
American Institute of Architects—At the 47th annual con- 
vention to be held in New Orleans, at the Grumewald, Dec. 
2-4, the following special committees will submit their re- 
ports: Conservation of Natural Resources; Delegates on Test- 
ing Material; Electrical Code and Fire Protection; Fire Pro- 
tection; International Congress of Architects; Town Plan- 
ning; Government Competitions; Quantity Surveying. 


American Society of Mechanical Engineers—In connection 
with the annual meeting, to be held in New York, Dec. 2-5, 
there will be a Railway Session at 2 p.m., on Dec. 3, at which 
two papers will be present2d; one on “Steel Frame Box Cars,” 
by R. W. Burnett, General Master Car Builder (Canadian 
Pacific Ry.), and one on “Steel Underframe Box Cars,” by 
G. W. Rink, Mechanical Engineer (Central R.R. of New Jer- 
sey). Mr. Burnett will outline some of the factors which 
are responsible for the development of the box car, and the 
practice of the Canadian Pacific Ry. as to repairs, etc, with 
particular attention to the methods of selecting and treating 
the lumber for the sheathing and lining. Mr. Rink, in his 
paper, presents several tables showing the practice of a 
number of railroads, regarding the dimensions of various 
parts of box cars. This is toward making it possible to se- 
lect a standard design of box car 








